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THE STRIKE AT CREUSOT. 

THE strike at Creusot has been brought to an 
end, but, in order to obtain such a happy denoue- 
ment, it became necessary to have recourse to 
vigorous measures. The justice of the peace of 
Creusot, the sub-prefect of Autun, and the prefect 
of Saéne-et-Loire were successively appe¢ aled to, 
but in vain. They were apparently persons of 
too light weight to pretend to quiet so great a con- 
flict. Between the patronal and syndical power 
there was but a single mediation that could be 
acimitted—that of the government. 

in order to invoke the latter, the strikers in- 
tended to make a genuine pilgrimage to Paris by 
the caravan route. This design, looked upon as 
a mere fancy, appeared in reality to be serious 
enough to be alarming. The proof of this is that 
the government preferred to meet the strikers half 
way. In the wake of negotiations, the details 
and principals of which are of small moment, M. 
Waldeck-Rousseau, President of the Council of 
Ministers, assumed the responsibility of arbitra- 
tion. How many steps had been climbed from 
the sab-prefect of Autun ! 

[he exodus of several thousand workmen mov- 
ing upon Paris by the great Bourgogne road was 
tuerefore reduced to the sending of a delegation 
by express train. During the entire day of Octo- 
ber 7, proxies of the strikers and representatives 
of the management of Creusot pleaded their case 
pro and con before M. Waldeck-Rosseau. 

it is unnecessary to say that the session was not 
public, and so we cannot tell our readers what 
took place therein; but we can, at least, make 
known to them those who took part in the debate. 
Of the representatives of labor, five were Creusot 
workmen—MM. Charleux, Renou, Lacour, Jussot, 
aud Montel, president, secretary, and members of 
the committee on the strike. The others were what 
a dramatic author has called ** bad shepherds,” 
but let us style them * shepherds ” solely, without 
qualifying them as either good or bad. Two of 
them, MM. Viviani and Gallot, were deputies. 
MM. Tourot and Maxenece Roldes are aspiring to 
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become such, and the latter . is  exnatdavel as hav 
ing already captured the Creusot seat in the next 
elections, after a campaign of three weeks cessa- 
tion of labor that has cost the workmen a million 
franes in wages. Finally, M. Quilici, municipal 
eouncilor at Marseilles, has traveled nearly half 
of France in order to allow M. Schneider’s men to 
hear his good words, and nearly the other half in 
order to lend his valuable aid to the enterprise of 
pacification intrusted to M.-Waldeck-Rousseau, 

The representatives of the strikers have really 
gained a victory which they jucge will be advan- 
tageous to all, and which will be, in fact, to some. 
They have made the manager of the greatest 
wanufactory in France submit to the decision of a 
third ; they have forced him to abdicate his abso- 
lute rights as ** boss,” and have created, complete 
in all its parts, a jurisdiction that has the power 
to decide for or against him, and before which 
there will be hereafter nothing for him to do but 
to bow. 

It is at the seat of the Société du Creusot, Boule- 
vard Malesherbes, at Paris, that we find ourselves 
in the presence of the adverse party depicted here- 
with. 

MM. Lichtenberger, Saladin, Toussaint, Lapret, 
and Saint-Girons are engineers or head employés 
of the Schneider works. They are grouped in a 
curiously furnished room. Shells are placed along 
the walls and fill show-cases, and the mirrors 
reflect silhouettes of guns. These martial accesso- 
ries have assuredly no role to play in the present 
conflict, and it is very certain that the mental dis- 
positions of the distinguished engineers are infi- 
nitely more pacific than the murderous instru 
ments amid which they allowed themselves to be 
photographed. 

The representation of Creusot at the seat of 
arbitration was completed by M. Devin, advocate 
at the Court of Appeal. The following are the 
provisions of the decision rendered by the Minis- 
ter of the Interior: 

1. In fixing wages, either by the day or job, the 
company will take into account the increase pro- 
mised in the month of June, 1899, without the 
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amount thus determined being modified by reason of 
contracts made by the company with its suppliers or 
customers. 

2. It is well to state that the company does not claim 
to establish any difference between employes belong- 
ing or not belonging to labor unions. The manage- 
ment will recommend to its heads of departments and 
foremen to observe the strictest neutrality between the 
laborers. 

%. The intermediary of the union to which one of the 
parties belongs may be profitably employed, if both 
consent to it, but it cannot be imposed. 

4. The delegates of the workmen who every two 
months shall commend their claims to the manage- 
ment or one of its representati ves, shall be appointed 
by the shops in the proportion of one delegate to the 
eorporation. 

5. No discharge shall be made on account of a strike 
or for anything done during the course of a strike. 

6. In case a cessation of work should occur on ac- 
count of the extinction of a blast furnace during a 
strike, a shift shall be established among workmen of 
the same category. The work shall be divided up 
between union and non-union men proportionally to 
their number in the force, as a whole, of works of the 
sawe nature. 

As may be seen from the last paragraph, all the 
shops of Creusot could not be reopened immediately. 
The first important return of workmen to duty did 
not occur until Thursday. 

Our article would not be complete without a portrait 
of Mr. Charles Prosper Eugene Schneider, the present 
manager of the great Saone-et-Loire works. Only 
thirty-one years of age, he comes fourth upon the 
list of superintendents of the powerful dynasty of the 
Schneiders, which has presided over the destinies of 
Creusot since 1836. Among the traditionsthat formed 
the retinue of such heredity, the first was the perfect 
unanimity between the management and the personnel 
of the works. This unanimity is now broken. M. 
Schneider nevertheless represents his workmen in 
the Chamber of Deputies, they having elected him in 
1898 in place of his father. 

For the above particulars and the engravings, we 
are indebted to L'Illustration. 


SCHNEIDER-CANET NAVAL TURRETS. 

Tuts is an important branch of the Schneider-Canet 
system of armament, both as regards the improvements 
carried out in successive turrets built, and the large 
number, for all calibers of guns, that have been sup- 
ylied to the French and various foreign governments. 

he Schneider-Canet system was the first to embody 
balanced turrets with a central tube, and constructed 
to work either by electricity or by hand. 


NON-BALANCED TURRETS, 
ING IN ALL POSITIONS 


HYDRAULIC, FOR LOAD- 


As a type of this the Schneider-Canet turrets for 
188°6-millimeter (5°456-inch) guns may be taken. 

The turret consists of a platform with a conical 
wrought steel socket, the gun mounting, a hoist with 
loading platforin, a means for the discharge of empty 
cartridge cases, and the mechanisms for lateral train- 
ing and elevation of the gun. One side of the turret 
space is set aside for delivery of ammunition to the 
gun and the discharge of empty cartridge cases, the 
other side being reserved for operating the breech 
block, and the elevating and training mechanism. 
Amuunition from the magazines is placed in the hoist 
on the orlop deck. 

The platform consists of two longitudinal and six 
transverse beams built up of plates and angles, and 
strongly fitted together with wrought steel flooring 
plates. It carries the gun and its mounting with the 
interposition of a cast steel bearing, in the sides of 
which the trunnions are formed. Angles fitted to the 
ends of the beams round the flooring plates serve to 
fix the armor and backing tothe platform. The turret 
is 1°8 meters (5 feet 107g inches) high to the springing 
of the top plates. The conical socket consists of two 
i2-:millimeter (0°472-inch) steel plates lap-jointed to- 
gether; the top enters a steel casting which connects 
the socket with the platform, and the lower part is 
closed by another ae easting which forms the pivot 
support. This pivot is of forged steel; it turns on a 
bush of hard gun metal placed inside a gun metal step 
bearing, which is bolted to a cast steel foundation 
plate. The rotation of the step bearing allows the 
height of the turret to vary by a few centimeters. 
The pivot, the step bearing, and the foundation plate 
are recessed in the center to receive the pipe that con- 
tains the water under pressure. The turret is guided 
in a cast steel ring fixed to a guide plate, the joint be- 
tween the socket and the platforin Getas lined witha 
gun metal friction ring which turns inside the cast 
steel ring. 

The gun mounting is arranged with limited recoil 
and automatic return ; it consists of a trunnion car- 
riage, two recoil slides, and a spring recuperator. The 
centers of the carriage trunnions and those of the re- 
coil slides are in the same plane, the spring recuperator 
being placed underneath the carriage. The carriage is 
of cast steel, in two similar parts, connected vertically 
in front and at the rear. On the sides are the trun- 
nions on which it is carried and the slides for the slide 
blocks. The jointed parts in front and in the rear 
form two jackets which serve as guides for the gun. 
These jackets are placed as far apart as possible and 
form very satisfactory guides. hey are lined with 
gun metal, as also are the lateral slides, in order to re- 
duce friction during recoil and return. The slide 
blocks are rectangular and are placed symmetrically ; 
they contain the brake cylinders; two half rings 
welded to the blocks unite them together in a vertical 
plane. These half rings are made with projections 
which fit in grooves cut in the gun, thus causing the 
slide blocks to follow all the motions of the gun. Re- 
coil is absorbed by the two recoil cylinders. The pis- 
ton rods in front of the carriage pass through the cyl- 
inders from one end to the other, the volume in the 
brake therefore remaining constant. Grooves of vary- 


ing sections are cut inside the cylinders to allow the 
liquid to flow from one side of the pistons to the other; 
they are calculated in such a way as to offer a practi- 
cally constant resistance on the whole length of recoil, 
namely, 250 millimeters (9°842 inches). The recuperator 
sonsists of two sets of spiral springs symmetrical with 
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the gan. The springs bear on the rear end of two 
rods, the front ends Geleg fixed to the front of the 
mounting. The springs are compressed during recoil 
through a forged steel crosspiece fixed to the half rings 
of the slide block. When the recoil is spent, the reac- 
tion of the springs runs out the slide blocks and the 
un. The spring can be easily and quickly replaced. 
turn to firing position is controlled by the brake 
during the greater part of the travel and afterward by 
a hydraulic buffer. 
he gun issupplied with ammunition by means of 
a hydraulic hoist and a loading platform. The hoist 
consists of a tube with a lateral opening, which 
serves as a guide for the ammunition, and of an endless 
chain, fitted at intervals with cleats or brackets that 
earry the cartridges. By working the chain, ammuni- 
tion is delivered from the magazine on a lower deck to 
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opposite the hoist, and the gunner has only to slide the 
cartridge on its bottom to place it on the hoist. The 
automatic working of the loading platform is insured by 
gearing driven by the lower pulley of the endless chain, 
the various parts being so arranged that the hoisting of 
a charge corresponds with the shifting of the loading 

latform from one compartment to the next. On reach- 
ing the top, one end of the cartridge engages in a guide, 
and is eens en from falling when it leaves the hoist 
tube. Thecartridges are placed by hand into the gun, 
The opening for discharging the empty cartridge-cases 
is cut in the rear of the turret in its vertical wall ; it is 
closed by a cover and a double bolt. 

The elevation of the gun, which ranges from — 10° 
to + 15°, is obtained by causing the carriage to oscil 
late in the mounting by means of a double-acting hy- 
draulic cylinder, the plunger rod of which is jointed to 
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TURRET GUN MOUNTING AND AMMUNITION HOIST ON THE FRENCH 
IRONCLAD “CHARLES MARTEL.” 


the gun, as it is required. The chain is operated by 
the plunger piston of a double-acting hydraulic cylio- 
der. To this end the head of the plunger piston is 
provided with two jointed levers, bearing alternatel 

ov the spindles of the rising side and of the denen 
ing side of the chain, so that the chain always turns in 
the same direction round the pulleys whichever way 
the plunger piston acts. A spring cleat at the bottom 
of the hydraulic cylinder engages the chain automatic- 
ally, and holds it fast when the motion of the plunger 
piston changes its direction. The loading table can be 
turned round, and it is fitted with concentrie apart- 
ments, in which the cartridges are placed as they are 
removed from the magazines; it rests on a set of roll- 
ers that bear on a cast iron baseplate. Each com- 
partment of the loading table is brought automatically 





the underside of the carriage. This hydraulic cylinder 
is fitted to the mounting frame, its distribution valve 
being worked by the gunner from the turret. The gun 
is trained by means of two hydraulic cylinders placed 
under the armored deck, each working a plate chain, 
one end of which is fixed to the body of the hydrauli¢ 
cylinder and the other end sing over a drum fix 

to the turret socket. The lateral training mechanis@ 
is arranged so as to work the turret when the ship !ias 
a list of 5°, and to hold it fast under an angle of 15. 
The delivery and exhaust of water under pressure take 
place through a valve at the bottom of the evlinders: 
this valve is loaded at 10 kilogrammes (142 pounds per 
square inch), in order to keep the chain taut and to 
fix the turret should the pipes leak or burst. The «is 
tribution gear of the lateral training cylinders is placed 
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on the orlop deck in the cylinder space, but it is 
worked from the firing platform by means of a geared 
transmission placed in the turret, while in the pit, on 
a level with the distributer, are a wheel and an endless 
serew working a gun-metal disk to fix the system ; this 
disk is made with two concentric grooves connected by 
an iueline, and in which a roller travels fitted to the 
distribution valve rod. The difference between the 
radius of the concentric parts of the groove corresponds 
with the travel of the distribution valve. When the 
turret is not in service, the roller is in the middle of 
the incline, and by turning the disk one way or the 
other, the valve becomes displaced and causes one cy]- 
inder to be supplied with water under pressure and the 
other ready for exhaust. The turret is thus caused to 
turn, drawing the disk round with it; when the latter 
has resumed its former position, the valve closes and 
the turret stops. By this arrangement the turret is al- 
ways under the gunner’s contro] ; the valve ports are 
calculated so as to insure the required precision in the 
training of the gun. Six men are required for operat- 
ing (he turret and serving the gun. 

Scineider-Canet Turrets for 305-millimeter (12-inch) 
Guns.—The principal parts of these turrets are the 
mounting, training, and elevation mechanisms, load- 
ing apparatus, distributers, and safety devices, pro- 
vided for the various operations. The gun is held on 
the carriage by means of cramps, rings, and pins. The 
center of gravity of the gun being in front of the bear- 
ing base, the earriage rests in front on a trunnion 
block, while in the rear it throws a vertical strain on 
the clamps. The sides of the mounting serve as slides 
for tie carriage ; they are joined in front by a stay, 
and in the rear by the eylinder for working the gun. 
This is in one piece with the mounting, the double- 
actilig piston rod being fixed to the lower rear end of 
the carriage. During recoil, the liquid driven from the 
rear passes to the front through loaded valves and 
pipe-. In order to cause the recoil cylinders to take up 
the | irgest possible portion of the recoil, the valves are 
only loaded to about 32 kilogrammes (455 pounds per 
square inch), a sufficient pressure to keep the gun run 
out it allangles. When water under a pressure of 80 
kilo: rammes (1,138 pounds per square inch) is intro- 
duce: in the rear of the cylinder for running out the 
gun, the valves are exposed to an extra hydraulic 
pres-ure which keeps them closed until the instant 
that tiring takes place. As soon as reevil commences, 
this surcharge is removed. The recoil cylinders are 
east on the sides of the carriage ; during recoil the 
liquil passes from the rear to the front through vents 
in the pistons. The pistons are provided with counter- 
rods in front. 

The revolving platform, built of steel plates, carries 
the :nounting and the gun, as well as the protective 
armor; itis bolted to the top part of the socket. The 
lattes transmits the whole weight of the movable turret 
to the ship’s framings; on the top is a gun metal ring 
which slides inside the cireular guide, and ends at its 
lower part with the hydraulie pivot. This can travel 
vertically over 40 millimeters (1°575 inch) in a step bear- 
ing, the travel being regulated by an automatic valve 
mounted on the pivot, the rod of which is joined to 
the step bearing in such a way that the admission of 
water under pressure underneath the pivot is closed by 
the turret itself when it reaches the firing position, 
and opened if the turret has a tendency to get lowered. 
Special lateh-bolts on the platform lock the turret 
when itis not in service ; these bolts are set under the 
action of springs, and are pushed back when the water 
under pressure acts underneath the plunger pistons. A 
safety device prevents setting the bolt-valve for water 
admission, and the turret cannot be freed for lateral 
training if the pivot valve has not been adjusted pre- 
viously for admission. A finger joined to the pivot 
valve prevents its being set for exhaust if the latch 
bolts are not home in their catches. The hydraulic 
cylinders for elevation are placed on the lower part of 
the platform; they each contain a double acting pis- 
ton, the top part of the rod forming a sheath in which 
is a connecting-rod jointed at one end to the mounting 
frame, and to the piston at the other end. The con- 
necting-rod heads are provided with spherical bushes 
which allow a certain lateral motion of the mounting 
frame. Single acting horizontal hydraulic cylinders, 
placed transversely on the orlop deck, two in front and 
two in the rear, regulate the lateral training by means 
of plate chains and pulleys. The plungers are guided 
by slides fixed at one end to the cylinders and at the 
other end to the sides of the ship. Handwheels for 
lateral training are placed in the turret; they are 
turned in the same direction as the turret. Ammuni- 
tion is supplied to the gun by a special hoist, suitably 
arranged and provided with devices for insuring safe 
working. This type of turret, as fitted on the French 
pamela “Charles Martel,” is shown in our illustra- 
10ns, 





AMERICAN RAILROADS. 


RELATION TO COMMERCIAL, [INDUSTRIAL AND 
AGRICULTURAL INTERESTS. * 

Mr. Chairman and Gentlemen of the International 
Commercial Congress : 

I congratulate the United States, and every com- 
mercial country on the globe, upon the interest which 
this congress has inspired, and which has secured the 
attendance of the representatives of commercial bodies 
from practically every country of the world. 

also congratulate the city of Philadelphia, the 
greatest manufacturing city in the United States, upon 
the publie-spirited character of its citizens, who have 
organized and carried to a successful issue the Nation- 
al Export Exposition. 

The holding of such expositions as this, and the 

an-American Exposition to be held in Buffalo in 
1901, cannot but be of great value in aiding the exten- 
Sion of international commerce, and the whole world 
18 Interested in its extension. 
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AN AGE OF TRANSPORTATION, 


Une of our great writers has said of this closing period 
of the nineteenth century, that it is an age of trans- 
portation. 


_Transportation underlies material prosperity in every 





Yor” uldress by George H. Daniels, General Paesenger Agent, New 
Tork « central & Hudson River Railroad, and President of the American 
ssociation of General Passenger Agents, before the International Com- 
mercial Congress, at Philadelphia, October 25, 1899, 





department of commerce. Without transportation 
commerce would be impossible. 

Those states and nations are rich, powerful and 
enlightened whose transportation facilities are best 
and most extended. The dying nations are those 
with little or no transportation facilities. 

Mr. Mulhall, the British statistician, in his work on 
* The Wealth of Nations,” said of the United States 
in 1895: ‘If we take a survey of mankind, in ancient 
or modern times, as regards the physical, mechanical 
and intellectual force of nations, we find nothing to 
compare with the United States.” 

Mr. Mulhall proved by his statistics that the work- 
ing power of a single person in the United States was 
twice that of a German or Frenchman, more than 
three times that of an Austrian and five times that of 
an Italian. He said the United States was then the 
richest country in the world, its wealth exceeding that 
of Great Britain by 35 per cent., and added that in the 
history of the human race no nation ever before 
possessed forty-one millions of instructed citizens. 

Should Mr. Mulhail revise his figures to-day, the 
differences would all be in favor of the United States, 
for in the past eighteen months we have demonstrated 
the superiority of our manufactures in every direction, 
and our ability to cope successfully with questions 
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SECTION C.D 








SECTIONS OF GUN TURRETS. 


which have heretofore been handled exclusively by 
the older nations is now recognized by all the world. 

RESULTS OF WAR BETWEEN JAPAN AND CHINA. 

In an address before the New York Press Associa- 
tion, four years ago, I referred to the future of our ex- 
port trade, as follows: ‘One of the inevitable results 
of the war between Japan and China will be the open- 
ing to the commerce of the world of fields heretofore 
unknown, perhaps the richest on the globe ;” and in 
urging the members of the New York Press Associa- 
tion to do everything in their power to assist in secur- 
ing to the United States a portion of the great com- 
merce to be developed between the western nations 
and these two old countries of the world, I asked these 
questions : 

“Shall the grain in China and Japan be harvested 
by machines manufactured in the Dnited States, or 
will the manufacturers of England and Germany 
supply them ? 

“Shall the fires in Yokohama and Tientsin be ex- 
tinguished with engines built at Seneca Falls, or will 
France or England send their fire engines to Japan 
and China? 

“Will the locomotives to haul the fast mail trains 
between Yokohama and the interior of Japan and 
through the rich valleys of China be built at Sche- 
nectady, Philadelphia or Dunkirk, or will our Oriental 
friends and neighbors in the Pacific buy them of our 
English cousins ?” 

a that active efforts toward the extension 
of American commerce by commercial bodies, sup- 
ported by a liberal and broad-minded policy on the 
part of our government in connection with the.aggres- 





sive action of the transportation companies, would 
undoubtedly secure to the United States the blessings 
that come froma great and varied commerce, and I 
said that the New York Press Association, and similar 
associations all over the country, could stimulate a 
publie spirit that would insure the important results 
outlined, 

At that time we had no idea that a war between 
one of the old nations of the earth and our young re- 
public would be fought ; at that time we had no idea 
that American manufacturers would be furnishing 
locomotives to the English railroads as well as to those 
of nearly every other country on the globe. No one 
thought four years ago that American bridge builders 
would go into the open market and successfuliy com- 
pete for the building of a great stee! bridge in Egypt; 
nor that in so brief a time American engineers would 
be building railroads into the interior of China from 
her most important sea-ports. 

At that time no one supposed that the Trans-Siberian 
Railway would be laid with steel rails wade in Penn- 
sylvania, upon crossties from the forests of Oregon, 
and that its trains would be hauled by American 
locomotives ; nor that this great railway, which is to 
stretch from St. Petersburg to Viadivostock and Port 
Arthur, a distance of more than 6,000 miles, would be 
completed two years in advance of the original ex- 
pectation, as a result of the use of American construe- 
tion tools and machinery. 

But this is all true, and it is further true that the 
tools and machinery for the construction of the west- 
ern portion of the Trans-Siberian Railway were sup- 
plied by American manufacturers, at about one-half 
the price that Russia had been paying previously, 
and with this American machinery the Russians are 
able to do nearly double the work that they could per- 
form with the machinery manufactured in other 
countries. 


AN EMPIRE EXPRESS IN THE ORIENT. 


In a letter from a friend in Tokio, Japan, written 
only a short time ago, there was this significant sen- 
tence: ‘* You will be interested in knowing that I have 
hanging on the wall of my office a framed picture of 
vour ‘Empire State Express,’ and we expect in the 
near future to be hauling a Japanese ‘Empire Ex- 
press’ with an American locomotive.” They have now 
in Japan more than one hundred locomotives that 
were built in the United States. In Russia they have 
nearly one thousand American locomotives, and prac- 
tically every railway in Great Britain has ordered 
locomotives from this country since the beginning of 
the war with Spain. 

In this connection it will be interesting to note in 
passing that the second American locomotive was built 
at the West Point foundry, near Cold Spring, on the 
Hudson River, and was called the ** Best Friend,’’ and 
from that day to this the locomotive has been one of 
the best friends of this republic. 


OUR SUPERIOR RAILWAY EQUIPMENT. 


But it is not alone our locomotives that have at- 
tracted the attention of foreigners who have visited our 
shores; our railway equipment generally has com- 
manded admiration and is now receiving the highest 
comnliment, namely, imitation by many of our sister 
nations. 

Prince Michel Hilkoff, imperial minister of railways 
of Russia, has, since his visit to the United States a tew 
years ago, constructed a train on much the same lines 
as the * Limited Trains ” of the New York Central and 
the Pennsylvania. 

Only a short time ago, at the request of one of the 
imperial commissions of Germany, | sent to Berlin 
photographs of the interior and exterior of our finest 
ears and other data in relation to the operation of 
American railways. Several other countries have asked 
for similar information, and there is a general waking 
up of foreign nations on the subject of transportation, 
brought about mainly by the wonderful achievements 
of American railways. 

The demand for American locomotives from all parts 
of the world is attributable, in the first place, to the 
superior quality of our machinery, and in the second 
place, to the fact that the general passenger agents of 
the American railways have, through their advertis 
ing, made the marvelous results accowplished by our 
locomotives household words in every country on the 
globe. 

A NAVAL OBJECT LESSON, 


The admiration of foreign nations for us is not by 
any weans confined to railways. One incident that 
startled the entire world and directed the attention of 
thinking people everywhere to Awerican achievements 
in machinery was that of the United States battleship 
** Oregon,” built at the Union Iron Works in San Fran- 
cisco, and which steamed a distance of more than half 
round the globe without loosening a bolt or starting a 
rivet, and arrived at her post off the island of Cuba 
prepared to perform any service required of her; and 
then, having given a most satisfactory account of her- 
se!f on that memorable third of July. 1898, off Santiago, 
she steamed back to the Pacific, and without unneces- 
sary delay crossed that- great ocean to join Admiral 
Dewey’s fleet at Manila. On her arrival there the See- 
retary of the Navy received one of those condensed 
messages for which the Admiral—who has shed undy- 
ing luster upon the name of. the American navy—is so 
noted, which read as follows : 

**MANILA, March 18, 1899. 

“ The ‘Oregon’ and ‘ Iris’ arrived to-day. The * Ore- 
gon’ is in fit condition for any duty. DEWEY.” 

These demonstrations of what American shipbuilders 
ean accomplish created a desire on the part of every 
naval power in the world for ships of the character of 
the *“‘Oregon,” and the logical conclusion of thinking 
peopie was that if we could build ships like the ** Ore- 
gon,” anything else that we built must be of a superior 
quality, and the demand for American manufactures 
began to increase and is increasing with each day, un- 
til thousands of our factories are now running night 
and day, and business in the United States was never 
in a more prosperous condition than it is in these Octo- 
ber days of 1899. 


TRADE AND THE FLAG. 


It-has been said by a great American writer that 
** Trade follows the flag.” Recent events bave placed 











19970 


our flag upon the islands of the Pacific, directly in the 
natural track between tle Pacific coast of the United 
States and Japan and China, and as we contemplate 
vur growing commerce with these old nations, we are 
reminded of the prophetic statement made at the com- 
pletion of the first continuous line of railroad between 
the Atlantic and Pacific Oceans by the joining of the 
Union and Central Pacific Railroads more than thirty 
vears ago by that prophet of his time, Thomas H. 
Benton, who, standing on the summit of the Rocky 
Mountains and pointing toward the Pacific Ocean, 
said: ** There is the East; there is India.” 

Previous to the construction of this artery of com- 
meree, the route to India had been by the way of our 
Atlantic sea ports and Europe, but with the comple- 
tion of our transcontinental system of railways, the 
route was changed, and a better way was found by way 
of the Pacific sea ports and the Pacific Ocean. 

THE ORIENT. 


OUR COMMERCE IN 


There are some who seem to think that we might get 
along without trade with China, and that it is a new 
fangled idea that Chinese trade can especially benefit 
the United States. 

Commerce with China began one hundred and fifteen 
years ago, the first vessel sailing from New York on 
Washington’s birthday in the vear 1774. This vessel 
returned to New York May 11, 1775. The success of 
the venture was such as to warrant its repetition, and 
from that day to this trade between the United States 
and China has continued without waterial interrup 
tion until it is now greater in importance and value 
than that of any other nation trading with China with 
the single exception of Great Britain. If we are to 
continue as one of the great nations of the world, we 
ean hardly afford to ignore a country that comprises 
one-twelfth of the land area and nearly one-fourth of 
the population of the globe 


CHANGE IN SENTIMENT. 


At times there have been periods of legislation in the 
United States adverse to the great transportation in- 
terests of the country, almost invariably the result of 
a misunderstanding of the real situation, and the hasty 
legislation of such times has usually been repealed 
upon the sober second thought of the people, for in 
the language of our great Lineoln, ** You ean fool all 
the people some of the time, some of the people all the 
time, but you can’t fool all the people all the time.” 

A striking illustration of the change in sentiment 
which has taken place in the publie mind in regard to 
railroads is the recent election by the Legislature of 
New York to the United States Senate of the Hon. 
Chauncey M. Depew, of New York, a man whose whole 
life has been spent in the closest association with the 
transportation interests of the country. This event is 
especially significant, and marks a new era iu the his- 
tory of our country—an era of better understanding and 
closer and more amicable relations between the com 
mercial, agricultural, and industrial interests and the 
transportation interests of the United States. 


ITS PECULIAR SIGNIFICANCE 


The election of so prominent a representative of the 
transportation interests of America to one of the 
highest political positions in the gift of the people, 
came with peculiar significance in the same week and 
almost on the same day that two of the imperial gov 
ernments of Europe gave to the world their indorse- 
ment of the idea that modern transportation facilities 
form the surest foundation upon which to build and 
sustain a nation. 


GERMANY EXTENDS ITS RAILROADS AND PRAISES 


OU Rs, 


The Emperor of Germany in his speech to the Prus 
sian Diet, in January last, did not lay the greatest 
stress upon the necessity for increasing the army, or 
for the construction of additional ships for the navy, 
but he did impress upon his hearers the great iupor- 
tance of extending the railroads and the navigable 
canals. 

Ip order that the German nation might have know 
ledge of the most advanced theories and practice in 
the construction and operation of railways, an Im 
perial German Commission was sent to the United 
States ashort timeago for the purpose of examining 
American railways and making such recommendations 
as their investigation should suggest. 

lu the report of this commission, which was recently 
published, one of the first sentences is as follows: 
** Lack of speed, lack of comfort, lack of cheap rates, 
are the charges brought against the German Empire's 
railways, as compared with those of the United States.” 
They recommended the adoption of many of our meth- 
ods, explaining in their report that thev were far su- 
perior, not only to those in voguein Germany, but 
also superior to those of any other country. 


INFLUENCE OF RAILROADS IN RUSSIA. 


The Budget of the Russian Empire for 1899 discloses 
the almost incredible efforts in railway extension that 
the imperial government of the Czar is putting forth ; 
in this year alone, one hundred and nine willion 
rubles will be devoted entirely to the railways, and 
during the past twelve years four hundred and twenty 
five million rubles have been thus expended. 

The immense sums which the Russians are devoting 
to the extension of their railways entirely overshadow 
the demands of both the army and navy. 


RAILROAD MEN IN THE CABINET OF THE CZAR. 

It isa fact not generally known that the two men 
who are nearest to the Czar of Russia, and who, per- 
haps, have a greater influence than any others in 
shaping the commercial policy of the present govern- 
ment of that great empire, are M. de Witte, the Im 
perial Minister of Finance, who sixteen years ago was 
astation agent at a small town on one of the railways 
of Russian Poland ; the other is Prince Michel Hilkoff, 
who when little more than a boy left St. Petersburg 
to seek his fortune, learned mechanical engineering in 
the city of Philadelphia, and who is to day the Im- 
perial Minister of Railways of the Russian Empire, 
and a member of the Cabinet of the Czar. 


CHINA ARMY 


More than twenty years ago one of the Imperial 
Ministers of China, in a report to the Emperor and 
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Empress, urged upon them the construction of a sys 
tem ot railways from their principal ports to the in- 
terior of the empire. In his report he used this sig- 
nificant sentence : 

* Japan, which is a mere speck upon the map, is 
building railways, and her people are being benefited 
thereby. Should not your Celestial pe pes which 
comprises one-twelfth of the land area and one-quar 
ter of the population of the globe, do as well as this 
handful of people among the islands of the sea ?” 

To-day this suggestion is being carried out, and rail 
roads are being constructed in a dozen different direc- 
tions in China. 


RAILROADS SUPERSEDE CANALS. 


One hundred years ago the Governor of the great 
State of New York advised his friends not to invest 
their money or waste their time in aiding the building 
of railroads, expressing the opinion that while it was 
possible that improved methods of construction and 
perfected machinery wight, in the remote future, 
enable the people to move a car upon a railroad at 
the rate of five or six miles per hour, he did not be- 
lieve that they could ever be made of material advan- 
tage, and that any attempt to transport passengers 
and freight by railroad, from one part of the country 
to another, must result in endless confusion and loss. 
The Governor died in the belief that the canal was the 
only means of conveyance for a great commerce. 


ARRANGEMENT OF A TUBULAR BELL 


Notwithstanding his prediction, the railroads have 
grown to such vast proportions that to-day the world’s 
entire stock of money, gold, silver, and paper, would 
not purchase one third of its railroads. 

The building of the Erie Canal, extending from Buf 
falo to Albany, a distance of 363 miles. was commenced 
July 4. 1817. It was completed in 1825 ata cost of 
$7,602,000. In 1896 the State of New York appro- 
priated $9,000,000 for enlarging and improving this 
canal, and a few figures from the State report on 
eanals may be of interest in this connection. 

Reliable statistics of its traffic are not obtainable for 
the earlier years of its operation, but in accordance 
with the last annual report of the Superintendent of 
Public Works of the State of New York we find that 
the tonnage of all the property carried on all the canals 
in both directions in 1837 was 1,171,296 tons, valued at 
$55,809,288, 

The tonnage and the value increased until 1872, when 
it amounted to 6,673,370 tons, valued at $220,913,321. 

From 1872, the tonnage and the value of the property 
carried decreased, until in 1897 there was only 3,617,804 
tons carried, with a value of $96,063.338. 

This, in face of the fact that the receipts of grain and 
flour at Buffalo had increased from 1,184,685 bushels in 
1837 to 242,140,306 bushels in 1897. 

(To be continued.) 








The Jewish year book estimates that there are in the 
world about 11,000,000 of that race, more than half 
being under Russian jurisdiction. 
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TUBULAR BELLS. 


Ir is unfortunately one of the characteristics of ap 
ordinary belfry bell that its bronze voice, in order that 
its full power may be shown and the resistance of the 
air be overcome, requires to be served by an imposing 
mass of metal; while the singularity of the form of the 
bell renders its accord difficult. The normal Ja of 8% 
simple vibrations’ which is found in the center of the 
keyboard of the piano and is furnished by the humay 
voice, and which in acoustics carries the qualificatiye 
of /a (3), can be given only by a bell of 36 inches dig. 
meter weighing at least 990 pounds. The do (3) whieh 
opens the octave to which the normal da belongs is, 
bell 5 feet in diameter and of 4,400 pounds weight, at g 
minimum. The do (2), that of the Savoyarde, a bell of 
98 feet opening, and the weight of which varies be 
tween 35,000 and 40,000 pounds, may be obtained with 
less complicated instruments and may be almost 
reached by the vocal cords. 

As for the gravest do that the ear can scarcely differ. 
entiate, and the do (-2) of the 32 vibrations that the 
organ can give forth from a 32 foot pipe, these would 
require, for obtaining them, a bell 105 feet in diameter, 
representing the respectable weight of seventeen anda 
half million pounds. 

At the present price of copper, great bells are al:nost 
too costly to purchase. The use of them, moreover, 
would be very difficult, and the Savoyarde may be con. 





AND ITS HAMMER. 


sidered as the largest that it is practicable to mant 
facture. 

It is especially when we desire to obtain accords ai 
form chimes capable of playing certain airs that th 
rapidly increasing weight of the bells (and especiall 
their cost) becomes an obstacle. Such increase is, 
fact, proportional to the cube of the diameter : ad 
from one note to its octave, the diameter doubles ! It 
sults from this that, as soon as we have united an octa™ 
of bells. some of them are heard to a much greater dis 
tance than others. It might be said that it isthe sma 
est bell that is the dominant one. The excess of th 
weight of the others over the weight of this is absoltel 
lost from the viewpoint of the general range of ! 
sound. ; 

Mr. Harrington, an Englishman, struck by this i 
convenience, succeeded some years ago in producifi 
bells that were absolutely eylincrical and that col 
pletely did away with the difficulty. Whatever be tb 
note that is to be furnished, the tube that gives it is¢ 
constant diameter and thickness, The various tone 
and semi-tones differ only in length. The result is 
great saving in metal and the possibility of obta:nil 
notes with mathematical precision. 

Such an advantage is not a slight one, since the bh 
monizing of the ordinary bells necessitates an ins 
tion ou a large scale, extraordinary care, and an @& 
tremely musical ear. 

The Harrington tubular bells, by virtue of the ver! 
principle of their construction, all have the same rangé 
which is naturally less than that of ordinary bells : ba 
as an offset, they can be established in five differed 
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diameters corresponding to respective ranges of from 
4 mile to 3 miles. 

There is of course no reason why tubes of greater dia- 
meter may not be established so as to be heard at still 
greater distances. 

To show the difference in weight between a tubular 
pel] and an ordinary one having the same range, it may 
pe stated that one of the former of 2%4 inches diameter 
anda range of half a mile weighs but 1,540 pounds, 
while one of the latter with the same range weighs 
96.000. In the first case, it is a question of an expense 
of $1,200, and, in the latter, of $20.000. If we take tubes 
of arange of 3 miles, we shall obtain an accord in all 
respects comparable to that of ordinary bells, for 
4.600. Even in this case there will be a saving of 
$15,000 in metal, and almost a complete absence of costs 
of installation. It suffices, in fact, to suspend the 
tubes froma large beam ; and as their maximum length 
isbut 10 feet, it will be seen that they occupy but little 
space. Our engraving, borrowed from La Science en 

amille, shows the arrangement of one of these tubular 
bells and its hammer. 


GASTON TISSANDIER. 


APPLIED science, in all its branches, has recently 
met with a severe loss in the person of Gaston Tis- 
sandier, who died August 30, after a long sickness. 

M. 'l'issandier, who was born at Paris March 21, 1843, 
was the great-grandson of Lheritier de Brutelles, a 
member of the Academie des Sciences. After gradua- 
tion at the Lycée Bonaparte, his tastes led him to the 
study of chemistry, for which purpose he entered the 
laboratory of P. P. Deherain at the Conservatoire des 
Arts et Metiers, and, at the same time, attended lec- 


tures at the Sorbonne and the College of France. The 
Position of preparator at the laboratory of experiments 
and analyses of the Union National having become 
vacant, he aecepted it. A year later, at the age of 
twenty-one, he was made superintendent of this im- 
portant establishment, and not long afterward was 
placed in charge of the Chambre Syndicale de Produits 
Chimiques at Paris. Notwithstanding his manifold 
duties, he found time to pursue personal researches, 
and discovered, among other things, a new yellow col- 
oring matter in coal tar. 

His peculiar talents for physics and meteorology 
soon led him to take an interest in aeronautics and 
the attractive problems that it offers to its adepts. In 
this study, he found a fellow laborer in his brother 
Albert, the distinguished artist and explorer. His first 
balloon ascension was made A ugust 16, 1868, in company 
With the intrepid aeronaut, Durnof. After this, in 
company with his brother, he made no less than forty- 
our ascensions, four of which took place during the 
Siege of Paris. At this period the two brothers were 
incorporated in the Army of the Loire as military 
aeronauts. 


r P wa ‘ 
Then followed the great scientific ascensions. On 
arch 23, 1875, Tissandier, in company with Crocé- 


Spin: lli, Sirel, Jobert, and his brother Albert, made an 
uninterrupted aerial voyage of twenty-three hours be- 
tween Paris and Arcachon. This aeronautie record 
Was nade upon the balloon called the ‘* Zenith.” 
Three weeks afterward, ou April 15, Tissandier, 
Crocé-Spinelli, and Sirel started in the same balloon to 
make an ascension toa great height. When the balloon 
touched earth again after having attained a height of 
28,200 feet, two of the occupants of the car were found 
to be dead, while the third was unconscious. ‘The sur- 
Yivor was Tissandier. 

Almost anyone else would have given up adventure- 
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some expeditions of this kind after such an experience : 
but Gaston Tissandier was not that kind of a person. 
Between 1881 and 1884, in conjunction with his brother 
Albert, he devised, experimented with and improved 
an electric dirigible balloon propelled by a screw. 
This balloon, which was operated during the entire 
period of the Exposition of Electricity in 1881, was a 
model of one that was subsequently constructed on a 
larger seale and that became the starting point of the 
Chalais-Meudon military balloon. 

Gaston Tissandier held an important place in all 
learned societies. He was president of the Société 
Frangaise de Navigation Aerienne, which, in 1876, gave 
him a gold medal ; president of the Conference Scien- 
tia ; and member of the Commission on Aeronautics at 
the War Office. 

He published numerous works upon chemistry, ge- 
ology, photography and hygiene, and, with his brother 
Albert, was the founder of La Nature. 

He was made Chevalier of the Legion of Honor in 
1872: and in 1893, upon the report of Colonel Laussedat, 
received the grand gold medal of the Société d’ Encour- 
agement pour I'Industrie Nationale. 

ie was an indefatigable worker, and death alone 
could impose upon him a well earned rest. 

For the accompanying engraving, representing M. 
Tissandier in his study, we are indebted to La Nature, 
the interests of which he devoted a great part of his 
ife. 


PROGRESS IN CHEMICAL ARTS. 
AT a meeting of the American Chemical Society, Oct. 


10, Dr. Wm. MeMurtrie of this city read a paper upon 
‘** Progress in Applied Chemistry,” treating particularly 


HIS 


STUDY. 


GASTON TISSANDIER IN 
of the progress made in the last year, and dealing ex- 
clusively with those new discoveries which have been 
immediately availed of for practical purposes. Dr. 
MeMurtrie prefaced his paper with a large number of 
statistics of American imports and exports, showing 
that the demand for raw materials used in the chemi- 
cal arts is on the increase in this country. The United 
States have exported in greatly increased quantities 
the products of this country, while those incapable of 
production. here have been imported upon a scale 
hitherto unknown. 

The growing interest in the chemical industries, said 
Dr. MeMurtrie, bas been shown in the number of expo- 
sitions held in the last year, the work of which he re- 
viewed. He then gave specific instances of progress. 
The cyanide process for extracting gold has been wide- 
ly applied, and it is said that forty works are being 
operated with it in the United States. The Hoepfoer 
process for extracting copper also seems to be extend- 
ing, and the Mond process for extracting nickel has 
been further developed, as has the Goldschmidt process 
for obtaining high temperatures and reducing refrac- 
tory metallic oxides by combustion of aluminium. 

Silicon, said the speaker, has been produced in the 
electric furnace. In Frankfort rods of silicon have been 
brought into the market, especially recommended for 
use in the manufacture of iron and steel. The produc- 
tion of phosphorus in the electric furnace has been fur- 
ther developed in the last year, and several forms of 
furnace have been devised for heating materials with 
exclusion of air and with reducing media, together 
with the condensation and collection of the volatilized 
products. Hydrogen sulphide, continued Dr. MeMur- 
trie, is found in considerable quantity as a by-product 
in asphalt refining in the California Asphaltum Works 
at Ventura. It is burned into sulphur dioxide, and 
this, in turn, is converted in chambers, in the usual 
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way, to vitriol, vielding daily ten tons of finished aeid 
of very high purity. 

“The electrolytic production of chlorine and its 
compounds,” said Dr. McMurtrie, ** bas undergone con- 
siderable increase in the last year. Hansclever says 
the extension of electrolytic chlorate manufacture, both 
in Sweden and French Switzerland, has been so active 
that the price has fallen in Germany from 100 to 120 
marks per 100 kilogrammes to about 55 marks, and 
that many factories have resorted to the manufacture 
of other products. Particularly, carbide produetion 
of chloride of lime has so increased that inereasing 
quantities are available for export. The president of 
the United Alkali Company stated to the stockholders 
that while in 1895 the export of soda from England to 
America was 125,698 tons, it had fallen to 29,393 tons 
in 1898. During the same period caustie fell from 33,- 
625 to 11,171 tons, and chloride of lime suffered in the 
sane way. The company had established works at 
Bay City, Michigan, to supply the American warket. 
The National Electrolytic Company at Niagara Falls 
now use 1,100 horse power, supplied by the Niagara 
Falls Hydraulic Power Company, in the production of 
potassium chlorate, using the process of W. T. Gibbs. 
They are now doubling the works. 1s 

“The commercial production and utilization of ozone 
is extending. Kershaw discusses the more recently im- 
proved forms of apparatus for the purpose, and par- 
ticularly those of Andreoli, Otto, and Yarnold. Ae- 
cording to Kershaw, ozone produced by the apparatus 
of Yarnold, Otto, and Andreoli is three to four times 
as expensive as bleaching powder and about fifty per 
cent. more expensive than sodium bichromate as a 
source of active oxygen. Andreoli recommends 
purification of water with ozone, and states that after 





treatment of water containing from 6,000 to as high as 
110,000 micro-organisms per cubic centimeter, the re 
sults in eleven trials showed that no active organisms 
remained ; in ten other trials ten organizations per 
eubie centimeter were found, and the largest number 
found, after four other trials, was forty. 

“The production of liquid air is progressing and it 
is fair to believe that it will find practical application. 
A company has been established in New York city for 
the manufacture of liquid air, and claims a daily capa 
city of 1,500 gallons. Facts regarding cost of the pro 
duct are not easily obtainable, but there is reason to 
believe that it can be produced at low expense. Hem 
pel states that the Linde machine yields per horse 
power hour one cubic weter of air, containing fifty 
pounds of oxygen. He states that though its chemical 
uses thus far have been limited to making an explosive, 
in the Deacon process it should also serve a useful pur- 
pose in making producer gas, whereby, in the product, 
the earbon monoxide and hydrogen would be increased 
about 100 per cent. and the nitrogen reduced to a cor 
responding extent.” 


Those who find a use for eryptiec methods will be in 
terested in the ** Padlock cipher.” Twenty-six ecard 
slips are employed, each having a capital letter in 
black on the left-hand side, as well as two alphabets in 
horizontal lines, the upper row in black and consee 
utive from atoz;: the lower row in red, but with a 
broken alphabet, so that no letter is similar to the 
letter above in the top row. The back of each slip has 
the same capital letter on the left hand side, but 
printed in red, and it also has two alphabets, the 
upper row consecutive in red, the lower being also a 
broken alphabet as on the other side of the slip, but 
printed in black. A keyword is agreed upon between 
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the sender and receiver ; the former arranges the slips 
so that the black capitals spell the keyword, picks out 
his message letter by letter from the black alphabet, 
and writes down the corresponding red letters in the 
lower alphabet. The receiver arranging his slips so 
that the red capitals spell the keyword, reverses the 
process, and so solves the cryptogram. It is claimed 
that solution is impossible without a knowledge of the 
keyword, recurrence of letters affording no clew, as 
the same letter may, in rotation, represent all the let- 
ters of the alphabet.—The Engineer. 








{Continued from Surriement, No. 1245, page 19954.] 
MECHANICAL SCIENCE. 
OPENING ADDRESS BY Str WILLIAM WHitTs, K.C.B., 


LL.D., F.R.S.. PRESIDENT OF THE MECHANICAL 
SCIENCE SECTION, BRITISH ASSOCIATION. 
INCREASE IN SIZE AND SPEED OF WARSHIPS. 

TURNING from sea-going ships of the mercantile 
marine to warships, one finds equally notable facts in 
regard to increase in speed, associated with enlarge- 
ment in dimensions and advance in propelling appara- 
tus, materials of construction, structural arrangements 
and form. 

Up to 1860 a measured mile speed of 12 to 13 knots 
was considered sufficient for battleships and the largest 
classes of cruisers. All these vessels possessed good 
sail power and used it freely as an auxiliary to steam, 
or as an alternative when cruising or waking passages. 

When armored battleships were built (1859) the speeds 
on measured mile trials were raised to 14 or 144% knots, 
and so remained for about twenty vears. Since 1880 
the speeds of battleships have been gradually increased, 
and in the latest types the measured mile speed requir- 
ed is 19 knots. 

Up to 1870 the corresponding speeds in cruisers rang- 
ed from 15 to 16 knots. Ten years later the maximum 
speeds were 18 to 184g knots in a few vessels. Since 
then trial speeds of 20 to 23 knots have been attained 
or are contemplated 

There is, of course, a radical distinction between 
these measured mile performances of warships and the 
average sea speeds of merchant steamers above de- 
scribed. But for purposes of comparison between war- 
ships of different dates, measured mile trials may fairly 
be taken as the standard. For long distance steaming 
the power developed would necessarily be much below 
that obtained for short periods and with everything at 
its best. This is frankly recognized by all who are 
conversant with warship design, and fully allowed 
for in estimates of sea speeds. On the other hand, it is 
possible to point to sea trials made with recent types 
where relatively high speeds have been maintained for 
long periods. For example, the battleship ‘* Royal 
Sovereign” has maintained an average speed of 15 
knots from Plymouth to Gibraltar, and the ‘*‘ Renown” 
has maintained an equal speed from Bermuda to Spit- 
head. As instances of good steaming by cruisers, 
reference may be made to 60-hour trials with the ‘* Ter- 
rible,” when she averaged over 20 knots, and to the run 
home from Gibraltar to the Nore by the ‘** Diadeimn,” 
when she exceeded 19 knots. Vessels of the ‘ Pelorus” 
class of only 2,100 tons displacement have made long 
runs at sea averaging over 17 knots. Results such as 
these represent a substantial advance in speed of Her 
Majesty’s ships in recent years. 

Similar progress has been made in foreign warships 
built abroad as well asin this country. It is not pro- 
posed to give any facts for these vessels, or to compare 
them with results obtained by similar classes of ships 
in the royal navy. Apart from full kuowledge of the 
conditions under which speed trials are made, a mere 
statement. of speeds attained is of no service. One re- 
quires to be informed accurately respecting the dura- 
tion of the trial, the manner in which engines and 
boilers are worked, the extent to which boilers are 
“*foreed,” or the proportion of heating surface to 
power indicated, the care taken to eliminate the influ- 
ence of tide or current, the mode in which the observa- 
tions of speed are made, and other details, before any 
fair or exact comparison is possible between ships. 
For present purposes, therefore, it is preferable to con- 
fine the illustrations of increase in speed in warships to 
results obtained under Admiralty conditions, and which 
are fairly comparable. 

A great increase in size has accompanied this increase 

-in speed, but it has resulted from other changes in 
modern types, as well as from the rise in speed. Mod- 
ern battleships are of 13,000 to 15,000 tons, and modern 
cruisers of 10,000 to 14,000 tons, not merely because they 
are faster than their predecessors, but because they 
have greater powers of offense and defense and possess 
greater coal endurance. Only a detailed analysis, 
which cannot now be attempted, could show what is 
the actual influence of these several changes upon size 
and cost, and how greatly the improvements made in 
marine engineering and shipbuilding have tended to 
keep down the growth in dimensions consequent on in- 
crease in load carried, speed attained, and distance 
traversed. 

It will be noted also that, large as are the dimensions 
of many classes of modern warships, they are all simall- 
er in length and displacement than the largest mer- 
cantile steamers above described. There is no doubt a 
popular belief that the coutrary is true, and that war- 
ships exceed merchant ships in tonnage. This arises 
from the fact that merchant ships are ordfnarily de- 
scribed, not by their displacement tonnage, but by 
their ‘registered tonnage,” which is far less than their 
displacement. Asa matter of fact, the largest battle- 
ships are only about two-thirds the displacement of the 
largest passenger steamers, and from 200 to 300 feet 
shorter. The largest cruisers are from 100 to 200 feet 
shorter than the largest passenger steamers, and about 
60 per cent. of their displacement. In breadth the 
warships exceed the largest merchant steamers by 5 to 
10 feet. This difference in form and proportions is the 
result of radical differences in the vertical distribution 
of weights carried, and is essential to the proper sta- 
bility of the warships. Here we find an illustration of 
the general principle underlying all ship-designing. In 
selecting the forms and proportions of a new ship, con- 
siderations of economical propulsion cannot stand 
alone. They must be associated with other considera- 
tions, such as stability, protection and maneuvering 
power, and in the final result economy of propulsion 
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may have to be sacrificed, to some extent, in order to 
secure other essential qualities. 


ADVANTAGES OF INCREASED DIMENSIONS. 


Before passing on, it may be interesting to illustrate 
the gain in economy of propulsion resulting from in- 
crease in dimensions by means of the following table, 
which gives particulars of a number of typical cruisers, 
ail of comparatively recent design : 














No.1 No, 2 | No, 3 No.4 No. 5 
| 

Length (feet).... . cee 230 300 360 435 500 
Breadth (feet) nrgans 35 8 * 60 69 7 
Mean draught (feet)...... 13 1634 2 2g 2 
Displacement (tons)...... 1,800 | 3,400 7,400 11,000 14,200 
Indicated horse power for 

®) knots. ..... : 6,000 | 9,000 11,000 14,000 15,500 
Indicated horse power per 

ton of displacement, 3:33 2°65 148 127 1-09 


The figures given are the results of actual trials, and 
embody therefore the efficiencies of propelling machin- 
ery, propellers and forms of the individual ships. Even 
so they are instructive. Comparing the first and last, 
for example, it will be seen that, while the displace- 
ment is increased nearly eightfold, the power for ; 20 
knots is only increased about 2°6 times. If the same 
types of engines and boilers had been adopted in these 
two vessels—which was not the case, of course—the 
weights of propelling apparatus and coal for a given 
distance would have been proportional to the respec- 
tive powers; that is to say, the larger vessel would 
have been equipped with only 2°6 times the weight car- 
ried by the smaller. On the other hand, roughly speak- 
ing, the disposable weights, after providing for hulls 
and fittings in these two vessels, might be considered 
to be proportional to their displacements. Asa matter 
of fact, this assumption is distinctly in favor of the 
smaller ship. Adopting it, the larger vessel would have 
about eight times the disposable weight of the smaller ; 
while the demand for propelling apparatus and fuel 
would be only 2°6 times that of the smaller vessel. 
There would therefore be an enormous margin of car- 
rying power in comparison with displacement in the 
larger vessel. This might be devoted, and in fact was 
devoted, partly to the attainment of a speed consider- 
ably exceeding 20 knots (which was a maximum for the 
smaller vessel), partly to increased coal endurance and 
partly to protection and armament. 

Another interesting comparison may be made be- 
tween vessels Nos. 4 and 5 in the preceding table, by 
tracing the growth in power necessary to drive the 
vessels at speeds ranging from 10 knots up to 22 knots. 














No. 4 No. 5 

10 knots.... . 1,500 horse power 1,800 horse power 
—. = PTTrTTitiy 2500 “ “a 3,100 “* 

a oS -cdukeeseubas Scntuetiees 400 “ = 5,000 ° e 
—* ° 6,000 7.50 = ° -” 
18 9,000 11,000 “* . 

me © Rh capeeesase 14,000 “ 15,000 * ast 
2 23,000 * “ 23,000 “ « 











It will be noted that up to the speed of 18 knots there 
is a fairly constant ratio between the powers required 
to drive the twoships. As the speeds are increased the 
larger ship gains, and at 22 knots the same power is re- 
quired in both ships. The smaller vessel, as a matter 
of fact, was designed for a maximum speed of 204 
knots, and the larger for 22 knots. Unless other quali- 
ties had been sacrificed, neither space nor weight could 
have been found in the smaller vessel for machinery 
and coals corresponding to 22 knots. The figures are 
interesting, however, as illustrations of the principle 
that economy of propulsion is favored by increase in 
dimensions as speeds are raised. 

Going a step further, it may be assumed that in un- 
sheathed cruisers of this class about 40 per cent. of the 
displacement will be required for the hull and fittings, 
so that the balance or “ disposable weight” would 
about 60 per cent.; say 6,600 tons for the smaller vessel, 
and 8,500 tons for the larger, a gain of nearly 2,000 tons 
for the latter. If the speed of 22 knots were secured in 
both ships, with machinery and boilers of the same 
type, the larger ship would therefore have about 2,000 
tons greater weight available for coals, armament, 
armor, and equipment. - 

These illustrations of well known principles have 
been given simply for the assistance of those not famil- 
iar with the subject, and they need not be carried fur- 
ther. More general treatment of the subject, based on 
experimental and theoretical investigation, will be 
found in text books of naval architecture, but would 
be out of place in this address. 

SWIFT TORPEDO VESSELS. 

Torpedo flotillas are comparatively recent additions 
to war fleets. The first torpedo boat was built by Mr. 
Thornycroft for the Norwegian navy in 1873, and the 
same gentleman built the first torpedo boat for the 
royal navy in 1877. Thetconstruction of the larger 
class, known as “torpedo boat destroyers,” dates from 
1893. These various classes furnish some of the most 
notable examples extant of the attainment of extraor- 
dinarily high speeds, for short periods and in smooth 
water, by vessels of small dimensions. Their qualities 
and performances, therefore, merit examination. 

Mr. ;Thornycroft may justly be considered the pio- 
neer in this class of work. Greatly impressed by the 
combination of lightness aud power embodied in rail- 
way locomotives, Mr. Thornycroft applied similar 
principles to the propulsion of small boats, and obtain- 
ed remarkably high speeds. His work became more 
widely known when the results were published of a 
series of trials conducted in 1872 by Sir Frederick Bram- 
well on a small vessel named the *‘ Miranda.” She was 
only 45 feet long and weighed 4 tons, yet she exceeded 
16 knots on trial. The Norwegian torpedo boat built 
in 1873 was 57 feet long, 74¢ tons, and of 15 knots; the 
first English torpedo boat of 1877 was 81 feet long, 29 
tons, and attained 18% knots. 

Mr. Yarrow also undertook the construction of small 
swift vessels at a very early date, and has greatly dis- 
tinguished himself throughout the development of the 
torpedo flotilla. Messrs. White, of Cowes, previously 
well known as builders of steamboats for use on board 
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ships, extended their operations to the construction o 
torpedo boats. These three firms for a considerab) 
time practically monopolized this special class of wor 
in this country. Abroad they had able competitors jy 
Normand in France, Schichau iu Germany, aud Herre 
shoff in the United States. Keen competition led ty 
successive improvements and rapid rise in speec. Dur 
ing the last six years the demand for a fleet of abou 
100 destroyers, to be built in the shortes: possible time 
involved the necessity for increasing the source of 
supply. At theinvitation of the Admiralty, a consider 
able number of the leading shipbuilding and engineer 
ing firms have undertaken and successfully carrie; 
through the construction of destroyers varying from % 
to 33 knots in speed, although the work was necessarily 
of a novel character, involving many difficulties. ‘ 

As the speeds of torpedo vessels have risen, » 
have their dimensions increased. Within the clay 
the law shown to hold good in larger vessels applig 
equally. In 1877 a first class torpedo boat was § 
feet long, under 30 tons weight, developed 400 lor: 
power, and steamed 184¢ knots. Ten years later the 
corresponding class of boat was 135 feet long, 125 tons 
weight, developed 1,500 horse power and steamed % 
knots. In 1897 it had grown to 150 feet in lengtl., 1% 
to 150 tons, 2,000 horse power, and 26 knots. 

Destroyers are not yet of seven years’ standing, but 
they come under the rule. The first examples (1893 
were 180 feet long, 240 tons, 4.000 horse power, and % 
to 27 knots. They were followed by 30-knot vessels 
200 to 210 feet long, 280 to 300 tons, 5,500 to 6,000 | orse 
»0wer. Vessels now in construction are to attain 32 to 

3 knots, their lengths being about 230 feet, disp'ace 
ments 360 to 380 tons, and engine power 8,000 to 1'),00) 
horse puwer. 

Cost has gone up with size and power, and the |imit 
of progress in this direction will probably be fixe: by 
financial considerations, rather than by constructive 
difficulties, great as these become as speeds rise. 

It may be interesting to summarize the distinctive 
features of torpedo vessel design. 

1. The propelling apparatus is excessively ligh* in 
proportion to the maximum power developed. Water 
tube boilers are now universally adopted, and on s)eed 
trials they are “ forced” to a considerable extent, I ligh 
steam pressures are used. The engines are run at a 
high rate of revolution—often at 400 revolutions per 
minute. Great care is taken in every detail to econc 
mize weight. Speed trials at maximum power only ex 
tend over three hours. On such trials in a destroyer 
each ton weight of propelling apparatus produces 
about 45 indicated horse power. Some idea of the 
relative lightness of the destroyer's machinery and 
boilers will be obtained when it is stated that ina 
large modern cruiser with water tube boilers, high 
steam pressure, and quick-running engines, the waxi- 
mum power obtained on an eight hours’ trial corre 
sponds to about 12 indicated horse power per ton ol 
engines, boilers, etc. That is to say, the proportion 
of power to weight of propelling apparatus is frow 
three and a half to four times as great in the destroyer 
as it is in the cruiser. 

2. A very large percentage of the total weight (or dis 
placement) of a torpedo vessel is assigned to propelling 
apparatus. In a destroyer of 30 knots trial speed, 
nearly one-half the total weight is devoted to ma 
chinery, boilers, etc. In the swiftest cruisers of large 
size the corresponding allocation of weight is less than 
20 per cent. of the displacement, and in the largest 
and fastest mail steamers it is about 20 to 25 per cent. 

8. The torpedo vessel carries a relatively small |oad 
of fuel, equipment, ete. Taking a 30 knot destroyer, 
for example, the speed trials are made with a load not 
exceeding 12 to 14 per cent. of the displacement. In a 
swift cruiser the corresponding load would be from 40 to 
45 per cent., or proportionately more than three times 
as great. What this difference means may be illus 
trated by two statements. If the load in a destroyer 
were trebled and the vessel correspondingly increased 
in draught and weight, the speed attained with the 
same inaximum power would be about three knots less. 
If, on the other hand, the vessel were designed to at 
tain 30 knots on trial with the heavier load, her dis- 
placement would probably be increased about 70 to & 
per cent. 

4. The hull and fittings of the torpedo vessel are ex 
ceedingly light in relation to the dimensions ané 
engine power. For many parts of the structure steel 
of high tensile strength is used. Throughout the 
utmost care is taken to economize weight. In small 
vessels, for special service, many conditions can be at 
cepted which would be inadmissible in larger sea 
going vessels. The result of all this care is the produc 
tion of hull-struetures having ample general strength 
for their special service. Lightness of scantling, o 
course, involves small local strength against collision, 
grounding, and other accidents. Experience proves, 
however, that this involves no serious risk or difficulty. 

These conditions are essential to the attainment of 
very high speeds for short periods. They resemble the 
conditions ruling the design of cross-channel steawers, 
so far as relative lightness of propelling apparatus, 
small load and light seantlings are concerned. ‘The 
essential differences lie in the requirements for passet 
ger accommodation as cowpared with the require 
ments for armament of the torpedo vessel. No one has 
yet proposed to extend the torpedo vessel systei t0 
sea-going ships of large dimensions. Very similar cov 
ditions for the propelling apparatus have been at 
cepted in a few cruisers of considerable dimensions, 
wherein high speeds for short periods were requir 
It is, however, unquestionable that in many ways, and 
particularly in regard to machinery design, the cot 
struction of torpedo vessels has greatly influenced | hat 
of larger ships. 

_ One important consideration must not be overlooked. 
For short distance steaming at high speeds economy if 
coal consumption is of little practical importance, a0 
it is all-important to secure lightness of propelling ap- 
paratus in relation to power. For long distance steal 
ing, on the contrary, economy in coal consumption i 
of primary importance ; and savings in weight of pro 
pelling apparatus, even of considerable amount, may 
undesirable if they involve increased coal col 
sumption. Differences of opinion prevail as to the real 
econowy of fuel obtainable with boilers and engines 
such are fitted in torpedo vessels. Claims are made for 
some vessels which represent remarkable econowy. 
Only enlarged experience can settle these questions. 
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Endurance is also an impertant quality in sea-going 
ships of large size, not merely in structure, but in pro- 
pelling apparatus. The extreme lightness essential in 
torpedo vessels obviously does not favor endurance if 
high powers are frequently or continuously required. 
still, it eannot be denied that the results obtained in 
torpedo vessels show such a wide departure from those 
usual in sea-going ships as to suggest the possibility of 
some intermediate type of propelling apparatus appli- 
cable to large sea-going ships and securing sufficient 
durability and economy of fuel in association with 
further savings of weight. 

(To be continued.) 


THE POLLAK-VIRAG SYSTEM OF HIGH 
SPEED TELEGRAPHY. 


[NTERESTING experiments with the Pollak-Virdg 
system of fast speed telegraphy were made on several 
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nizhts lately between Budapest and Vienna, when 
a -peed of from 1,300 to 1,500 words per minute was at- 
toined. The tests were made, we understand, in pre- 
sence of the German technical officials, and a repre- 
sentative of the French government was also present. 
Te following is a technical description of the ap- 
po ratas : 

‘he transmission is effected by a perforated strip of 
paper, as in the case of the Wheatstone automatic, and 
a ‘elephone fitted with two small mirrors serves as the 
receiver, the diaphragm of the telephone being set into 
oscillation corresponding to the current impulses gen- 
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Fie. 3.—DAMPING DEVICE OMITTED. 


erated by the transmitter. These oscillations are made 
visible photographically. The dots and dashes of the 
Morse code are represented by strokes on either side of 
the central line, as shown in Fig. 1, the strokes being 
roduced by current impulses in different directions. 
‘he transmitting apparatus, B, Fig. 5, consists of a 
roller driven by a motor or clockwork. This roller 
moves the perforated paper forward, and is connected 
with the line. The strip of paper is perforated in two 
lines corresponding to the two directions of the cur- 
rent, and above it two brushes are fixed, one connected 
to the positive pole of one battery, the other to the 
negative pole of another. The return wire is con- 
nected with the other two poles of the two batteries. 
Now if inconsequence of the perforationsof the paper 
one of the two brushes comes into contact with the 
metal roller, a positive or negative current flows 
through the roller to the line and thence to the receiv- 
ing apparatus. 

\t the receiving station, B, the currents, as already 
luentioned, pass through a telephone whose diaphragm 
is moved in a direction determined by the direction 
of the current impulse. The movements of the dia- 
phragm are transmitted to a small mirror with the as- 
sistance of a metal rod. It is necessary that the small 
movements of the diaphragm should occasion a rela- 
tively large displacement of the mirror. This is done by 
fastening to the mirror a small plate of soft iron, held 
in position by ong pole of a permanent magnet. The pole 
of the magnet ends in two points, and holds the wirror 
in such a way that the line joining these two points is 
the axis about which the mirror turns. The other pole 
of the magnet is provided with a weak spring, also end- 
ing in a point, and forming the third point of support 
ot the mirror. This spring is now connected to the 
diaphragm by means of a small rod, so that the small 
movements of the diaphragm cause a rotating motion 
of the mirror, which is relatively large, as the points of 
support of the mirror are very near to one another. 
This method of magnifying the movements of the dia- 
phragm has the advantage that, in consequence of the 
Stiall weight of the moving parts, the velocity of vi- 
bration of the diaphragm is not lessened. The light 
of a small glow lamp falls on the small concave mirror 
just mentioned, which throws the image of the fila- 
ment on a piece of paper sensitive to light. In 
front of this sensitized paper a cylindrical lens is 
placed which draws together the long narrow image to 
one bright point. In consequence of the current im- 
pulses which move the diaphragm and mirror, the spot 
of light moves out of its original position in one direc- 
tion or the other. In this way the up and down 
Strokes already mentioned are traced on the sensitized 
paper. The latter is wound on a drum which is 
jwounted on a screwed spindle, so that the line traced 
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by the light follows a continuous spiral route. The 
amplitude of the movements of the spot of light are 
large enough to make the signals clearly legible. 
Although this action appears simple enough, allow- 
ance has to be made for one important disturbing 
factor, viz., the natural period of oscillation of the 
diapbragm itself. This is done by making the dura- 
tion of each current impulse equal to the natural 
period of the telephone diaphragm, so that the cur- 
rent always stops exactly at the moment when the 
diaphragm is swung back to its original position. By 
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duction, whose dimensions are chosen according to 
the self-induction, capacity, and resistance of the line. 

The first experiments were wade through an arti- 
ficial line whose resistance was 2.000 ohms and ¢a- 
pacity 8 to 9 wicrofarads. These having proved suc- 
cessful, the Hungarian Ministry of Trade kindly al- 
lowed tests to be made with four bronze lines of 8 
mim. diameter from Budapest to Temesvaér. These 
were connected together at Tewesvar, so that a me- 
tallie circuit 400 miles long and of 4,000 ohms resist- 
ance was obtaimed. The experiments made both in 
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Fig. 2.—REPRODUCTION OF A SAMPLE 


suitably adjusting the velocity of the paper and the 
dimensions of the perforations, the duration of an im- 
pulse can be regulated. and a perfect damping of 
the membrane so obtained. But in order not to be de- 
pendent in practice on the’precision of the movement 
of the paper, another device has been added. If the 
current impulse is shorter than the patural period of 
the vibration of the diaphragm, and a condenser is 
connected in parallel to the telephone, this condenser 
will be charged during the duration of the current 
impulse. After the current ceases, the condenser (as 
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shown in Fig. 6) discharges into the telephone circuit, 
and prolongs the duration of the current. By using a 
condenser of suitable capacity, it is contrived that the 
diaphragm returns to its original position without first 
oscillating to and fro. 

It appears that the inventors have not overlooked 
the fact that the properties of the line, independ- 
ently of the apparatus, render fast speed telegraphy 
difficult. An endeavor is made to counteract this in- 
fluence to some extent by connecting, parallel to the 
line at the transmitting station, a coil with self-in- 
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Fie. 4.—INDUCTIVE 


RECORD. 


wet and dry weather, and a speed of 70.000 words per 
hour, and 20 volts battery pressure. gave clear signals, 
while with 25 volts a speed of 100,000 words per hour 
was attained. Other experiments on a metallic circuit 
of iron wire 210 miles long and of 6.000 ohms resist- 
ance were also successful, a speed of 54.000 words per 
hour being obtained with a 60-volt battery. In the 
experiments the perforated strip was fastened on a 
drum in such a way that the same series of letters 
were constantly repeated. We have referred above 
to the most recent trials between Budapest and Ber- 
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BRIDGING COIL OMITTED. 

lin, whieh are stated to have given distinct and read- 
able signals at speeds of from 1,300 to 1,500 words per 
minute. Fig. 2 is a reproduction on a reduced seale of 
the signals received, Fig. 3 shows the same series of 
signals without the device for damping the oscillations 
of the diaphragm, and Fig. 4 shows the disturbing 
effect of the line itself when the self-induction coil is 
omitted. The time taken to receive such a sheet with 
500 to 600 words is stated to be 22 seconds. We are in- 
debted to The London Electrician for the above in- 
teresting facts concerning this system. 
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TEST OF THE MARCONI WIRELESS TELE- 
GRAPHY IN THE UNITED STATES NAVY. 


THE subject of wireless telegraphy has been brought 
prominently before the American public during the 
»ast few weeks in connection with the races that were 
held for the America’s cup. The desirability of report- 
ing the progress of the races, from hour to hour, as 
they took place over the course of the New York Yacht 
Club outside New York Harbor, suggested to a leading 
New York journal that the Marconi system of wireless 
telegraphy might be used to advantage for this pur- 
pose. The Marconi apparatus was installed on a large 
ocean-going steamer which accompanied the yachts 
over the course, and another setof apparatus was car- 
ried on the cable steamer ‘ Mackay-Bennett,” which 
was anchored near the Sandy Hook lightship, the 
starting and finishing point for the competing yachts. 
A third set of apparatus was placed at the Navesink 
lighthouse on the New Jersey shore. Mr. Marconi, 
who was inthe operating room of the steamer which 
accompanied the yachts over the course, was enabled 
in this way to report at every few minutes’ inter- 
vals their respective positions. The messages flashed 
out from the vertical wire on the ship were re- 
ceived by the ‘** Mackay Bennett,” and at the Navesink 
lighthouse. The “ Mackay Bennett” had temporary 
cable connection with New York, and thus the progress 
of the raves was reported continuously throughout 
the world. 

At the close of the yacht races, the Marconi appa- 
ratus was transferred to the armored cruiser ‘* New 
York " and the battleship ‘* Massachusetts,” which put 
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a small closed glass tube called the coherer into which 
are lightly fitted two silver pole pieces, whose ends are 
about one-fiftieth of an inch apart, the space between 
them being filled with fine nickel and silver filings 
with just atrace of mercury. The other ends of the 
pole pieces are attached to the wires of a local circuit, 
and also one to the vertical wire and the other to 
earth. 

Normally the filings constitute a practical insulator, 
but when they are influenced by the Hertzian waves 
they cohere, and the resistance falls, allowing the local 
current to pass. Coherence continues until the filings 
are shaken, when the insulation is established and 
the current broken. When the Hertzian waves are 
thrown out from a distant vertical wire by the depres- 
sion of the key of the sender, as explained above, they 
are received by the vertical wire of the receiver and 
coherence takes place. Mr. Marconi bas devised an 
ingenious = Spent in which a bammer is made to 
rap continuously upon the coherer by the action of 
the local circuit, which is closed when the Hertzian 
waves pass through the coherer. As soon as the waves 
cease, the hammer gives its last rap and the tube is 
left in the decohered condition, ready for the next 
transmission of waves. Itcan readily be seen that by 
making the local circuit operate a relay, in the circuit 
of which is a standard recording instrument, the mes- 

es can be recorded ona tape in the usual way 
ie. Marconi’s valuable work has been done in two 
directions : First, in perfecting the coherer and render- 
ing it amenable to the manipulation of the Morse 
code ; secondly, by discovering and formulating the 
laws whieh govern the relation between the height of 
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to sea for the purpose of subjecting the system to a 
thorough and systematic test. Our illustrations, which 
were taken during the progress of the trials, show the 
installation as carried out on the ‘* Massachusetts,” the 
apparatus employed on the two vessels being precisely 
similar. In euch case an auxiliary mast was lashed to 
the topmast in order to give the requisite vertical 
height for the wire. The wire was attached at its up- 
per end toa small yard carried on the auxiliary mast, 
and led down to the operating room, in which were 
placed the receiving and sending apparatus. The wire 
was connected with both the receiver and the sender, 
and each of these was connected to ground, this being 
done by making connection with the metal structure of 
the ship. 

The sender consists of a powerful induction coil in 
the primary circuit of which is a Morse key, while the 
secondary circuit ends in a radiator composed of two 
metallic spheres. Every time the key is depressed and 
a spark passes between the spheres, electromagnetic 
waves of extremely high frequency are thrown out 
through the air from the spheres, and more particu- 
larly from the vertical wire, which reaches, as we have 
shown, from the sender to the top of the mast. These 
electrical waves are transmitted through space in ex- 
actly the same way as light and obey the same laws, 
and they are thrown out into space as often and as 
long as the Morse key of the sender is depressed. 
Hence it only needs a suitable receiver and recorder to 
enable messages to be transmitted and received by 
means of the ordinary dot and dash code. According 


to Mr. Marconi, a suitable receiver was first discovered 
by Prof. Onesti, and after modifications by Branly, 
Lodge and others, was brought to its 
tion by Mr. Marconi himself. 


resent perfec- 
The receiver consists of 





NeW YORK,” SHOWING THE VERTICAL WIRE. 


the vertical wire and the distance at which its out- 
flowing waves may be received and recorded. This he 
has ascertained to vary as the square of the vertical 
height of the wire, measured from the top of the wire to 
the level of the transmitter and receiver below. 

To assist our readers to a clearer understanding of 
the Marconi apparatus, we have included the accom- 
panying diagram, of which the following is a descrip- 
tion: The letters, d, d, indicate the spheres of the trans- 
mitter, which are connected, one to the vertical wire, 
w, the other to earth, and both by wires, c' c', to the 
terminals of the secondary winding of induction coil, 
c. In the primary circuit is the key, b. The coherer, 7, 
has two metal pole pieces, 7' 7’, separated by silver and 
nickel filings. One end of the tube is connected to 
earth, the other to the vertical wire, w, and the coherer 
itself forms part of a circuit containing the local cell, g, 
and a sensitive telegraph relay actuating another cir 
cuit, which cireuit works a trembler, p, of which o is 
the decohering tapper or bammer. When the electric 
waves pass from w to j' j*, the resistance falls, and the 
current from g actuates the relay, n, the choking coils, 
k' k', lying between the coherer and therelay, compel- 
ling the electric waves to traverse the coherer instead 
of flowing through the relay. The relay, n, in its turn, 
causes the more powerful battery, 7, to pass a current 
through the tapper, and also through the electromag- 
net of the recording instrument, h. 

The alternate cohering by the waves and decohering 
by the tapper continues uninterruptedly as long as the 
transmitting key at the distant station is depressed. 
The armature of the recording instrument, however, 
because of its inertia, cannot rise and fall in unison 
with the rapid coherence and decoherence of the re- 
ceiver, and hence it remains down and makes a stroke 
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upon the tape as long as the sending key is depressed. 
p seaathy applying this description to the yacht races, 
our readers will understand that by the manipulation 
of the sending key on the ‘Grande Duchesse,” which, 
followed the competing yachts over the course, the ope 
rator was able to produce the dot and dash character: 
of the Morse code on the tape of the recording instru 
ment on the *‘Mackay-Bennett,” many miles distant. 

In carrying out the experiments between the ‘** New 
York ” and the ** Massachusetts,” the former ship was 
stationed at Sandy Hook lightship while the ‘‘ Massa- 
chusetts,” steamed off to sea, messages being sent con 
tinuously between the two vessels. The transmission 
was successful up to a distance of thirty-six miles on 
the ‘New York” and forty-five miles on the ‘‘ Massa 
chusetts” beyond which the messages became undeci 
pherable. This distance does not by any means re 
present the full capacity of the system, for during 
the autumn maneuvers of the British navy messages 
were dispatched between warships which were eighty 
miles from each other. Even more remarkable than 
this was the successful test carried out over both land 
and water between Chelmsford, in England, and 
Boulogne, in France, a distance of one hundred and 
ten miles. On this oecasion the electrical surgings 
were transmitted successfully through solid obstacles, 
such as the range of chalk hills known as the South 
downs, and, moreover, there was the obstacle presented 
by the curvature of the earth in this distance. - 

As to the future of Marconi telegraphy, it is pro 
bable that its sphere of usefulness will be found 
chiefly in naval and military operations. It will n« 
longer be necessary for a scouting vessel to keep within 
signaling distance of the fleet, nor will it be possible 
for the enemy in land operations to sever communica- 
tion by the simple work of eutting the telegraph 
wires. A beleaguered city, such, for instance, as Lady 
smith, in South Africa, would be able to communicate 
with the outside world without the slightest risk of 
interference by the enemy and, indeed, without the 
enemy's knowledge 

BORING FOR GAS AND PETROLEUM 
IN CHINA. 


‘THE province of Se-Tchaon, one of the largest divi- 
sions of China, is bounded on the west by Thibet, on 
the south by the provinces of Yun-nam and Kong- 
teheou, on the north by Chan-si and Kan-sio, and on 
the east by Fou-lan and Fou-pe, says The Petroleum 
Industrial and Technical Review. The whole of the 
province of Se-Tchaon is almost surrounded by hills, 
and the chief town, Tchen-tou, lies in a valley. The 
mountainous district is stated to be very rich in min 
eral deposits, the lowland provides good cuitivable 
soil, while a large number of petroleum wells and 
natural gas springs are known to exist here. The dis 
trict is fed by a small stream, which divides it into two 
parts. On the left side of this stream lies Fou-choen, 
and on the right side the city of Ouan-hein. The chief 
petroleum district is about 100 ly from the city, and 
approximately occupies only 300 square kilometers. 
The largest L terat gas well is close to the mountain 
range called Tse-liou-tsin, and by this name the well 
also is known. It is one of the oldest wells in exist- 
ence. 

Before reaching the petroleum lands the city of 
Louy-kiang is passed, the country surrounding it being 
of the most fertile description and producing rice, 
maize, pease, and also sugar-cane. This state of things 
continues for some ten miles or so, when the character 
of the soil suddenly changes, and there is nothing to be 
seen but vellow sand, chalk, and lime. It is here that 
the gas wells are situated. The whole district is cov- 
ered with derricks, aud the sound of eseaping gases is 
heard; the atmosphere is saturated with salt, sul 
phureted hydrogen, and various other gases. The 
activity shown by the Chinese in this district and the 
primitive appliances with which they obtain the valu 
able deposits are very remarkable. The buildings, the 
methods adopted, and the tools employed are of the 
simplest. That the Chinese are able to achieve what 
they do is only due to their marvelous patience and 
perseverance. The configuration of the country indi- 
cates that it is of voleanic origin, and that it has been 
twice visited by voleanie eruptions. This explains the 
irregular character of the strata and the differences 
in the depths of various wells which are sunk close 
together. There are wells which give only salt water. 
others which yield petroleum, and others which give 
natural gas. Some wells exist also which yield salt, 
water, and petroleum, and a few giving salt and gas. 
Most of the salt Water is obtained at a depth of from 
930 to 1,000 meters, and these wells are the most pro 
ductive for petroleum gas. 

In laying down a boring the Chinese naturally have 
to rely entirely on guesswork. They themselves state 
that a reliable indication is provided by the vegetation, 
the smell of which shows whether there is salt or gas 
or petroleum present. The consequence of this hap 
hazard method of going to work is necessarily a large 
number of failures, as well as the ruin of those engaged 
in the enterprise. . . . The work is commenced by 
the removal of the ground to the extent of some few feet 
in diameter. Stones met with are drilled through and 
then removed in baskets. The stones used are about 
two or three feet square, in the center of which a hole 
is bored thirty centimeters in diameter. They are 
laced one above the other and cemented together with 
ime. This preliminary preparation represents the 
pipe, and when this is ready the actual boring takes 
place. The boring device consists of a central beau 
of very hard wood, having on each end an iron cap 
which is placed in an iron groove in which it revolves 
If we take into consideration that with this primitive 
arrangement it is possible to bore to a depth of 1,100 
meters, it will caste be recognized what an enormous 
amount of labor must be expended upon what are 
really very stuall results. 

The petroleum obtained from the wells is of four dif 
ferent qualities. The first is of a very light color, and 
is used in its natural state for burning with petroleum 
refined in special lamps ; the second is of a greenish 
color and is less valuable than the first ; the third is of 
a yellow color, and the last is black, thick and viseous. 
The oil first mentioned is also employed by the Chinese 
for medical purposes for various diseases, especially for 
skin diseases and rheumatism. At the time this report 
was written there were under exploitation about forty 
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gas wells. The temperature of the petroleum and salt 
water as it comes from the wells is about 250 degrees 
Cel., while the temperature of the atmosphere is only 
about 40 degrees Cel. 

Natural gas is principally used for concentrating the 
salt water, but very seldom for illuminating purposes. 
This gas is of two descriptions, namely, that obtained 
at a depth of froin 75 to 150 meters gives a white flame 
and is only found in small quantities, and that from a 
depth of 670 meters, and escaping under great pressure, 
is very rich in hydrogen, and burns with a blue flame 
and produces.a very high temperature. It also con- 
tains silver points, and is obtained in large quantities. 

The opening of a gas wellina new district very 
seldom takes place without a number of accidents hap- 
pening to the workmen. They are extremely careless 
in boring, and adopt few precautions until the moment 
they have reached the strata from which the gas 
escapes, and in most cases the gases escape with such 
foree that all the boring tools are hurled high into the 
air, injuring everyone who is near at hand. Many of 
the wells constantly catch fire and explosions occur in 
every direction. When a fountain catches fire, the heat 
is so great that the whole of the surrounding land is 
cracked and the surface for about 100 to 120 feet is one 
mass of flames, the flames sometimes rising to a height 
of 60 and 70 feet. Such a fire is seen for many miles 
round, and one such fountain was burning for a whole 
year, the natives being unable to extinguish it. The 
uethod adopted for putting out these fires is as fol- 


lows: Round the burning wells they build an earthen 








OPERATING ROOM ON THE “ MASSACHUSETTS,” 


comes into the furnace under pressure, which causes a 
great noise. The bamboo pipes are joined together by 
aspecial mastica, and by this means the gas is de- 
livered to the furnace. In this primitive arrangement 
there does not exist a single vaive to control the gas. 
When the gas is not needed the light is merely blown 
out, and the gas is left escaping, consequently the at- 
mosphere becomes full of sulphureted hydrogen and 
acts very injuriously on the workmen. he results in 
fact have been so bad that they decided to work by 
day only. They also introduced a special arrangement 
whereby the gas was conveyed to the outside of the 
works, where it is continuously burning, the flames 
rising sometimes to a height of 6 and7 meters. 


THE FROZEN DEPOSITS OF THE NORTH. 


THE correctness of the theory that the depth of un- 
varying temperature increases from 1 foot at the equa- 
tor to 70 odd feet at the poles, has been called into 
question by a shaft having been sunk over 1,500 feet in 
the sediments of northern Siberia without reaching 
the limit of frost and by the great depths to which 
frost extends in the Klondike. But while these facts 


are indispatable, they do not contradict the theory as 
much as they appear to at a first glance. 

A further investigation of the facts of the case shows 
that in some localities where frost extends to great 
depths, there are places where the frost limit is reached 
in a few feet ; that frost only extends to great depths 
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wall which is constantly watered. Another wall is 

erected round this a few feet away, so that a reservoir 

isformed round the fire. The workmen then fill in 

this space between the two walls with water. When 

this is done, they break an opening through the inside 

. ill, and the water rushes through and extinguishes 
ie fire, 

It is interesting also to notice how the Chinese make 
use of the gas obtained from the wells. Near every 
Well a pit about 64¢ meters deep is dug out, in which 
they fix a clay pot turned upside down. In this pot is 
an opening through which a wooden pipe is inserted 
for the gas to pass through. This is the form of the 
first gas holder in existence. The gas is then conveyed 
through bamboo pipes to the next gas furnace, and is 
eventually led into what are feeding tanks, over which 
are the evaporating pans containing salt, The gas 
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The key to the solution lies in the fact that the lo- 
calities in which the frost reaches depths much greater 
than those called for by the theory are situated in see- 
tions which are or were favorable for the accumulation 
of slides, sediments, etc., while the places in or near 
them situated unfavorably for ‘such accumulation 
are only frozen to comparatively shallow depths, From 
this it is evident that instead of having been frozen to 
those immense depths by an intense degree of cold, the 
deposits were gradually frozen as they were formed. 
In other words, instead of having been frozen from the 
top down, they were frozen from the bottom up as they 
were formed by overlaying. In proof, then, that this 
process is still at work, and quiet and slow though it 
be in its operations, it is amply able to do all that has 
been done in that line of freezing without any unusual 
degree of cold. 

At present the Klondike affords the best facilities for 
the study of the interesting phenomena attending the 
process of freezing from the bottom up. This is partly 
on account of the data furnished by the mining opera- . 
tions and partly because the easily decomposed schists 
of that section render the process more rapid than 
among harder formations. Although the process can 
be traced in all the valleys and low places, it is seen to 
the best advantage where the effacing hand of Nature 
is rebuilding, from the bottom up, the portions of the 
frozen deposits which have been mined out 

The process of freezing from the bottom up is practi- 
cally as follows: The winter's freezing extends to a 
certain depth ; the spring thaw, rains, ete., bring down 
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DIAGRAM OF THE TRANSMITTER 


in deposits which are either composed of sediments or 
the accumulations of a series of slides, while the places 
in which frost only extends to shallow depths are so 
situated that they cannot be overlaid by surface depo- 
sits to any depth. Again, in consideration of the 
shallow depths to which ground is frozen by months 
of temperatures ranging from 10° to 60° below zero, the 
degree of cold necessary to freeze to the depth at which 
the search for the frost limit was abandoned in Siberia 
would leave an indelible imprint upon the rest of the 
earth, but thus far no such evidence has been discov- 
ered, as it would be a vastly greater degree than that 
requisite to produce any glacial epoch whose traces 
are discoverable at the present day. Furthermore, such 
a degree of cold would not freeze adjoining places to 
such varying depths when the rates of conductivity of 
their formations are practically identical. 
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the annual contribution of slides, sediments, ete.. from 
the higher ground, before the ground is thawed very 
deep, and protects it by overlaying so that the sum- 
mer’s thaw fails to reach the limits of the winter's 
freeze. The cold of the ensuing winter usually freezes 
down to the old frost, but in cases where the season’s 
accumulations are too great for that, they gradually 
become frozen by the excess cold surrounding them, as 
the temperature of the frozen deposits is considerably 
below the freezing point. 

On account of the great depths to which the vast 
alluvial plains and tundras of the North are frozen, 
they were evidently formed during a period of subsi- 
dence, when the sediments kept the surface near the 
water level while the underlying forimation was sink- 
ing.—Asa Thurston Heydon, M.E, in Mining and Sei- 
entific Press. 
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SUGGESTIONS FROM UNITED 

STATES CONSULS. 

Railway Bridges in India.—In the interest of our 
bridge manufacturers, | would call attention to the 
following correspondence, in reference to bridges about 
to be contracted for on the Southern Mahratta Railway, 
British India, says Rafus W. Patterson, United States 
Consul-General at Calcutta 

On July 8 last, | wrote to the Honorable Secretary 
to the Government of India, public works department : 

**I am informed that several large iron or steel 
bridges will be contracted for on the Southern Mah- 
ratta Railway, and I have the honor to ask if proposals 
for the work will be entertained from the iron and steel 
manufacturers of the United States. If so, will you 
kindly furnish me the necessary specifications, so that 
they may have an opportunity to bid for the contract? 

‘In this connection, I will call your attention to the 
fact that contract for the Atbara bridge across the 
-River Nile was secured by one of our manufacturers in 
fair and open competition with English and other con- 
tractors ; and by permitting the manufacturers of the 
United States—who have the most improved facilities 
for doing such work on a large scale—to enter into 
competition for the work, money may be'saved to the 
government.” 

The following answer has been received : 

‘** With reference to your letter dated Calcutta, July 
8, 1899, I ain directed to inforin you that stores for the 
Southern Mahratta Railway Company, as for other 
railway companies, are got out through their home 
boards on the advice of their consulting engineers, as 
per list attached ; and that eontracts for girders and 
iron work for state railways worked by the state are 
arranged for by the director-general of stores, at the 
India Office, who ealls for tenders and furnishes the 
necessary specifications.” 

The following are the consulting engineers of the 
various railways of India, with whom our bridge manu- 
factvrers should correspond if they desire to bid for con- 
tracts that may be in contemplation, viz : Sir A. M. 
Rende!l & Son, 8 Great George Street, Westminster. 
London, 8S. W., for the Indian state railways, ene 
Indian Railway, Bengal and Northwestern Railway 
Southern Mahratta Railway, and Bengal Central 
Railway; Sir George A. Bruce, 3 Victoria Street, 
London, 8S. W., for Great Indian Peninsula Railway, 
In lian Midland Railway, and South Indian Railway. 

It would also be well for them to correspond with 
the direetor general of stores, India Office, London, 
with reference to contracts on the state railways 
worked by the state 


TRADE 


A Sugzestion to BExporters.—Consul Tourgée, of 
Bordeaux, under date of September 16, 1899, suggests 
that it would be advisable for exporters to let consuls 
know something about tne success or failure of enter- 
prises in which they engage in their districts. As it 
is now, he says, they write asking information about 
dealers, opportunities, ete. Tne consul writes perhaps 
a score of letters to get the information they want, 
tells them what they must do, and then hears nothing 
more from them. It is impossible for him to learn 
what is done or being done along the lines he has rec- 
ommended, The French authorities report importa- 
tious in a manner so different from our own, that re- 
liable comparison is literally impossible. Mr. Tourgée 
adds 

The French dealer is suspicion itself. He thinks 
anyone who asks about his business is an enemy, and 
the American exporter apparently imagines the consul 
has no interest in his business until his helpis needed 
to colleet a bad debt, which might never have been 
incurred if the consul had been informed with whom he 
was dealing and been asked to have an eye on his 
affairs. In my opinion, a consal is worth twice as mach 
ih looking after an enterprise already begun as in ad- 
Vising as to its institation 


Extension of American Trade in Russia.—Parties in 
New York State have written to this office requesting 
certain information relative to the best means for the 
enlargement of trade in Russia, and inasmuch as it is 
of a character to interest all American merchants who 
are trying to export, | send my reply to the Depart- 
ment, says J. C. Monaghan, Consul at Chemnitz. 

The questions asked deal with Russia, the possibili- 
ties of increasing trade in or introducing American 
goods into that country; if it is advisable to put cata- 
logues for distribution in Russia in French or German, 
and if catalogues in French would be worth anything 
for distribution in Germany. They ask also for such 
facts and information regarding Russia as I am able 
to add. 

There are many ways of doing business, but there 
are not inany that excel those employed at home. The 
best way to build up a successful export trade is to 
carefully go over the ground to be covered, studying 
it in its minutest details. To do this well, an expert is 
almost indispensable. By expert I mean a man familiar 
with the goods to be sold, their qualities, application, 
ete. Consuls can never hope to do more than point 
out opportunities in a general way. This they do 
quite successfully. The man who goes out to survey 
the ground should, if possible, speak the language of 
the people he is to study. This is not, however, an 
absolate necessity. What is wanted most at first is a 
man of brains to go over the territory; studying its 
wants, possibilities, ete. Export trade differs from the 
home trade in this: At home, we kuow the people 
with whom we are to deal; in export trade we do not. 
This is a wach more imp tant factor than appears at 
first glance. Poreigners are affected by prejudices, 
and it is wrong to laugk at these prejudices. They 
must be overcome, and consuls can be of incaleulable 


service ip pointing out how best to overcome them. . 


Our merchants must make up their minds to adapt 
themselves to the business methods of the people 
aimong whom they want to sell. This is law and gos 
pel for those trying to win foreign markets. 

After going over the ground and finding a good field, 
the next step is to learn conditions of sale, whether 
goods can be sold for cash or on what time. Russia, 
because of the old system under which goods were 
bought at the annual Niahni Novgorod fairs, will de 
mand long terms in which to make payments. This 
has changed to some extent, but in most parts of the 
empire one will still find the long term system in 
vogue ; hence, anyone wanting to do business with 
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Russia must be prepared to wait six months or more— 
in many cases a year—for his money, nor will liberal 
discounts for cash do away with more than a very 
small percentage of these periods. 

The next point is the kind of money to be paid, 
whether it is fluctuating or liable to fluctuate. Credits 
must be studied. Inacountry where so much busi- 
ness is done on long credits, one would imagine that a 
system like Dun’s or Bradstreet’s would be adupted. 
I regret to say that the system in Russia is very far 
from perfect, although it is fast improving. 

The next step is how best to bring goods to the 
notice of those to whom it is desired to sell. Some 
goods speak for theiuselves, others have to be spoken 
for. There are several methods that may be success- 
fully used to make goods known in the market. The 
best, undoubtedly, is to open a branch house, but that 
is very expensive; the next best plan, and one that 
commends itself because of its cheapness, is the em- 
ployment of a resident agent, one who can give all his 
time to the business. A good plan is to pay him en- 
tirely or in part on commission. Next to this, and 
still cheaper, is to get agents already doing business in 
the districts to handle the goods. These ‘general 
agents” must be watched, however, as they have been 
known to suppress goods of one firm for the purpose of 
favoring a rival. A good plan would be for half a 
dozen or more houses to combine and send out a 
reliable man torepresent them, allowing him to sell 
partly on commission and partly on salary. Half a 
dozen hardware houses, half a dozen or more paint, oil, 
and varnish makers could do this, taking care to get 
no conflicting parties connected with the same man. 
In selecting agents, too much care can not be exer- 
cised. In the first place, a firm of young men, without 
a dollar in the world above the capital invested in their 
business, way beat an old house so rich that it cannot 
keep track of its possessions. Hustle has more to do 
with success in business than has almost any other 
factor. Once an agent bas been selected, give heed to 
his advice. Intelligent agents ought to know best 
what is wanted in the territory covered. A little lib- 
erality goes a long way in winning new markets. 

The next nethod—sending catalogues—is the poorest 
of all, and I hesitate to commend it. Still,it has one 
or two things in its favor. Parties interested in getting 
out catalogues will, of course, study the field in which 
they are to be distributed. Catalogues serve sometimes 
as advance agents, arousing interest, but they always 
do this best when printed in the language of the peo- 
ple to whom they are sent. The thing most needed 
about catalogues, if they are to be useful, is oftenest 
neglected, viz., the giving of prices. Catalogues lack- 
ing this essential element in nine cases out of ten are 
consigned to the waste-basket. In cases that call for 
the metric measurements do not give measurements 
common in the United States. This is very important. 
Few people are familiar with foreign weights, meas- 
ures, etc. Let the language accompanying drawings 
or illustrations be so plain and so simple that a mistake 
will be practically impossible. It will be wiser to put 
satalogues intended for distribution in Russiain French 
than in German, for almost all, educated Russians 
read, write, and speak French ; and catalogues printed 
in French can, and no doubt will, be read in Germany. 
Of course, it will pay much better to put catalogues 
into the language of the land in which one intends to 
sell. 

There are half a dozen *‘don’ts” that are well worth 
heeding. Don’t abbreviate. Who over hereis familiar 
with English abbreviations ? Don't neglect your corre- 
spondence ; it pays to answer letters promptly upon 
receipt, if only tosay: ‘* Yours received; will give it 
immediate attention.” Don’t fail to find out foreign 
postage laws or regulations and comply with them, 
always making sure to put on enough stamps to carry 
letters or samples to their destination. It is the cus- 
tom in most countries to collect double postage on 
letters lacking the necessary amount. Put important 
letters beyond the peradventure of miscarriage. Don’t 
mix up discounts, terms of payment, ete. Try to have 
everything clear before the first shipment is made. 
Don't have goods of a quality below samples. Pack- 
ing is a very important factor ; don’t pack as if you 
never expected to sell another bill of goods. Herein 
the Germans excel, and it pays. There are few things 
more exasperating than to wait a long time for an 
article and have it come unfit for use. Don’t, after 
you have gone to the trouble of picking out an agent, 
be forever doubting his honesty. He may find it neces- 
sary to do expensive things, and you may find that 
these pay. Don’t expect too much the first year. The 
publie has to find out the advantages of your goods, 
Don’t despair if you don’t do as much the first six 
months as you expected. It takes time to win a way 
in new, unknown, and hitherto untried markets. If 
you give a wan a good field to operate in, don’t dis- 
courage his efforts by dividing the territory into small, 
non-paying parcels. Dou’t hesitate to consult consuls, 
who are nearly always well posted as to the possibili- 
ties of their districts. Don’t fail to advertise in the 
best — papers of our own and othercountries. It 
pays. Don’t neglect the export organizations which 
are doing so much to make our manufacturers known 
abroad. Don’t put off till to-morrow what should be 
done to-day. Th 
more important, and we must goon and out or shut 
up a great many shops. Do what other successful 
nations are doing to get foreign markets, but do it first, 
if possible. 

Russia has many points of resemblance with the 
United States. It must not be forgotten that Ger- 
mauy has already gained a very important position— 
in fact, a commanding one—in Russian trade. Not 
only has she large amounts of capital invested, but 
she has a large number of her people there. The 
banking business is very largely in German hands or 
under German influence. Many of the mills now be- 
ing built all over Rassia are going up under German 
directors and are being paid for with German capital. 
Greriman weavers and spinners are exploiting the en- 
tire empire. It is time for us to take a hand. 

The field opened to us is enormous. Russia will 
want for a long time the same kinds of tools, imple- 
ments, and machines as we have used. It has mines 
to épen, oil fields to drain or exploit, forests to cut 
down, mills to build, roads, railroads, and bridges to 
construct. All kinds of time and labor-saving ma- 
chines will be wanted. One ounce of effort put into 
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Russia will yield better results than tons in Germany 
and other parts of this old continent. Germany, Bel- 
gium, France, England—all of them—are aiming for 
the same goal—a foothold in Russia. An effort now, 
before the important parts are ail taken, will pay 
much better than later on. The disposition of Russia 
toward our people is very favorable. 


Telegraph to Dawson.—Under date of September 22, 
1899, Consul Dudley, of Vancouver, informs the de 
artinent that the telegraph line from Skagway to 

Jawson has been completed and is now in operation. 
The nearest point to Skagway reached by telegraph, 
adds the consul, is Cumberland or Comax, British 
Columbia. It is stated that arrangements will be 
made for steamers to call at Comax to deliver messages 
brought from Skagway and on their north-bound trips 
for messages to be delivered at Skagway. This places 
Dawson within about two aud one-half days by tele- 
graph. Mr. Dudley has also been informed that offi- 
cers are at work surveying a line from Ashcroft; on the 
Canadian Pacific Railway, via Quesnelle, British 
Columbia, to Telegraph Creek, in the valley of the 
Stickene River. As soon as the survey is completed, 
it is expected that a telegraph line will be constructed : 
a braneh line to Atlin, British Columbia, from Lake 
Bennett will also soon be in operation. 


Guatemalan Duties on Cattle and Tobacco.—Consul- 
General Beaupré, of Guatemala, under date of August 
3, 1899, transmits copy of decrees concerning the im- 
portation of cattle and tobacco, as follows : 

DECREE NO. 600. 

The Constitutional President of the 
Guatemala decrees: 

From this date the importation of cattle, whether 
over the frontiers or by the seaports, will be free from 
all duties or taxes. 

Given atthe Executive Palace in Guatemala the 29th 
day of July, 1899. 

IMPORTATION OF TOBACCO. 
NATIONAL PALACE, GUATEMALA, July 28, 1899. 

In view of the consultation with the collector of cus 
toms about equalizing the importation duties on leaf 
and manufactured tobacco, with what is charged for 
the importation of other kinds of merchandise, the 
Constitutional President of the Republic decrees: 

That for leaf or manufactured tobacco imported from 
the 1st of August next by the seaports there will be 
charged, in the respective custom houses, the addi 
tional duties of 7 and 15 per cent. over the tax that the 
8th article of the Executive decree No. 596 of the 9th 
of June ultimo; having to pay in gold the 10 per cent. 
of the total of taxes and additional duties. 


Republic of 


Electric Railway in Bordeaux.—-American manufac- 
turers of electric railway supplies may find it to their 
interest to note the fact that the Tram and Omnibus 
Company of Bordeaux, a company having the exclu- 
sive right to operate street cars and omnibuses in this 
city, whose charter had still several years to run, has 
recently sold out to a new company, which will operate 
under a new charter. It is understood that the old 
company is to receive 12,000,000 franes ($2,316,000) for 
its property and rights for the unexpired term of its 
charter, stockholders being allowed the option of stock 
in the new company on favorable terms instead of cash. 
The former company was English with headquarters 
in London; the new one is French. The chairman of 
the board of directors is M. Mercet, 10 Rue de Londres, 
Paris. I[t is understood that the present managing di 
rector, M. Bretherton, will continue to hold the same 
position under the new management. As the legal 
formalities are not yet complete, the terms of the new 
concession cannot be given. It is understood, however, 
that they require an immediate increase of the service 
in the city and vicinity, and that the new company 
will at, once proceed to substitute electric power for 
horse power, which has been used heretofore. Informa- 
tion can be obtained by addressing M. Bretherton, 
managing director, Tram and Omnibus Company, Rue 
Tivoli, Bordeaux, France.—Albion W. Tourgée, Consul 
at Bordeaux. 


Proposed Protection of Danish Agriculture.— Vice and 
Deputy Consul Blom, of Copenhagen, on August 21, 
1899, writes : 

The Royal Danish Ministry of Finance has just ap- 

inted a commission to consider and report on the 
question whether or not protection, by duties on for- 
eign agricultural products, would be of advantage to 
Danish agriculture, and how such protection could be 
earried out. 


Money-Order Department in Dawson City.—Consul 
McCook writes from Dawson City, July 28, 1899: 

A money-order department has been opened here, 
which is a great convenience to parties sending out 
small amounts, as the cost is but five cents for a $50 
order. The first installment of second-class mail mat- 
ter arrived July 5 ; the down-river wail comes in about 
twice a week 
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TRADE NOTES AND RECEIPTS. 


Manufacture of Steel Balls in Burope.—According to 
Le Moniteur Officiel du Commerce, the number of steel 
ball factories in Europe was, in 1897, Germany 25 (pro- 
duction 4,500,000 gross of balls), France 14 (production 
900,000 gross), England 7 (production 500,000 gross). One 
of the principal German factories at Schweinfurt-on- 
Main employs 600 hands and has produced in 1897 
2 000,000 gross of balls. Nine-tenths of the balls made 
are used in the bicycle industry. 


Improved Chocolate.-— Prepare 1,000 grammes of 
finished cacao-mass and 30 grammes of fresh cacao-oil 
in a warmed, polished, irou mortar into a liquid sub- 
stance, add to it 800 grammes of finely powdered sugar, 
and after a good consistency has been reached, 60 
grammes of powdered ferrous lactate and 60 grammes 
of sugar-sirup, finely rubbed together. Further work- 
ing though is still necessary, and finally scent with 40 
crammes of vanilla sugar. Of this mass weigh out tab- 
lets of 125 grammes into the moulds.—Neueste Erfin- 
dungen und Erfahrungen, 


Production of a Palatable and Soluble Extract of Meat 
Containing Albumen.—In the ordinary production of 
meat extract, the albumen is more or less lost, partly 
through precipitation by the acids or the acid salts 
of the meat extract, partly through salting-out by the 
alts of the extract, and partly by coagulation at a 
nigher temperature. A subsequent addition of albu- 
uen is impracticable because the albumen is likewise 
irecipitated, insolubly, by the acids and salts con- 
ained in the extract. This precipitation can be pre- 
ented according to a French patent by neutralizing 
he extract, before mixing with albumen, by the aid 
f sodium bicarbonate. The drying of the mixture is 
.cecowplished in a carbonic acid atmosphere. The pre- 
aration dissolves in cold or hot water into a white, 
uilky liquid and exhibits the smell and taste of meat 
‘xtract, if the albumen added was tasteless. ‘The taste 
vhich the extract loses by the neutralization returns 
in its original strength after the mixture with albumen. 
in this manner a meat preparation is obtained which 
contains larger quantities of albumen and is more nu- 
tritious and palatable than other preparations.— 
Chemiker Zeitung. 

Artificial Leather.— Pure Italian hemp is cut up very 
ne; 1 part of this and ' part of coarse, cleaned wool 
ire carded together and formed into wadding. This 
vadding is packed in linen and felted by treatment 
with hot aeid vapors. The resulting felt 1s washed out, 
dried and impregnated with a substance whose com- 
position varies according to the leather to be produced. 
(hus, good sole leather, for instance, is produced, ac- 
-ording toa Danish patent, in the following manner : 
Mix together 50 parts of boiled linseed oil, 20 parts of 
colophony, 25 parts of French turpentine, 10 parts of 
glycerine, and 10 parts of vegetable wax, and heat over 
i water bath with some ammonia water. When the 
mass has become homogeneous, add 25 parts of glue, 
soaked in water, as well as a caseine solution, which lat- 
ter is produced by dissolving 50 parts by weight of 
moist, freshly precipitated caseine in a saturated solu- 
tion of 16 parts of borax and adding 10 parts of po- 
tassium bichromate, the last two also by weight. Fin- 
ally, mineral dyestuffs as well as antiseptic substances 
may be added to the mass. The whole mixture is now 
boiled until it becomes sticky and the felt is impreg- 
nated with it by immersion. The impregnated felt is 
dried for twenty-four hours at an ordinary tempera- 
ture; next laid intoa solution of aluminium acetate and 
finally dried completely, dyed, and pressed bet ween hot 
rollers.—Chemiker Zeitung. 


Protective Coating for Iron.—In his paper entitled 
‘' Der Eisenrost,” Louis Edgar Andés gives the follow- 
ing concluding directions regarding the application of 
rust preventive coating : 

1. The iron to be painted should be absolutely free 
from rust. It depends upon the shape of the piece 
whether the removal of the rust present should be car- 
ried out mechanically by rubbing with pumice stone, 
pieces of coke, wire brush, ete., or by the use of cor- 
rosives. If in any way possible the last named course 
should be avoided ; but if the shape of the piece adwits 
of no other cleansing method, great care should be 
taken that the subsequent alkaline bath is, and re- 
wains, sufficiently strong, and that the drying after 
the water bath is conducted at as high a temperature 
as possible and be perfect. 

2. None but absolutely dry iron should be painted, 
and this principle should be adhered to in the subse- 
quent coatings as well. 

3. For the initial coating on iron hot linseed oil 
varnish should be employed, and the application be 
made very carefully, so that all the places are covered 
with it. This coat of varnish, which constitutes a suffi- 
cient protection against rust, is succeeded before the 
joining (places which cover each other should be 
painted well before joining, also bore-holes, rivet- 
heads, and rivet-pins) by a priming coat with pure 
red lead in good linseed oil varnish. 

4. Only ground oil paint should be used, with suit- 
able brushes. Mixing the pigment with the linseed 
oul varnish, on the spot, without grinding is inad- 
issible, and the painting should be performed by 
skilled painters and not by inexperienced workmen. 

5. After the priming, three coats of paint should be 
put on in intervals of at least one week, but it is abso- 
lutely necessary to see that the preceding coat is per- 
feetly dry before putting on the next. 

6. The puttying up of cracks, holes, irregularities, 
ete., is done (after the priming with red lead) with a 
butty consisting of red lead and linseed oil varnish, and 
ho a should be put on the putty till it has hard- 
ened, 

7. The paint used must flow well from the brush and 
ust have good covering power. It should not con- 
tain oil of turpentine, benzine or other hydrocarbons 
for diluents nor liquid driers, and must have dried 
sufficiently within twelve hours, soas to be no longer 
acted upon by rain. 

8. The paint proper must answer the following re 
quirements as regards ingredients: I. An indiffer- 
ent (as far as possible) pigment requiring much linseed 
oil varnish to produce the suitable working consist- 
eney. And II. Pure linseed oil varnish of good qual- 
ity without foreign admixtures,—Thilringer Gewerbe- 
Zeitung. 
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MISCELLANEOUS NOTES. 


maker of Anderson, Ind., while passing 
through his plant recently, observed a globe on an arc 
light break, and a piece of glass fall on the carbon. 
It was only a second until it was reduced to a liquid 
and dropped to the ground. This gave him his cue, 
and he directed the construction of a big vat, with 
sides and bottom composed of carbons, over which 
could be turned a lateral and longitudiual current. 
An arrangement being made to run the sand through 
this vat, the plan worked perfectly, the best molten 
glass being thus turned out in about as many seconds 
as requires hours for the old fuels to melt it. The vat 
has been patented. 


The Pan-American Railway from New York to Bue 
nos Ayres will, according to a voluminous seven volume 
report lately issued by the Intercontinental Railway 
Comnission appointed as a result of the Pan-American 
Congress of 1890, when cumpleted, have a length of 10,- 
228 miles. Of this, 4,772 miles are already built, leav- 
ing 5,456 to be constructed. The 2,094 miles from New 
York to the Mexican border are in active operation. 
So are the 1,183 miles thence to Oaxaca, Mexico. These 
make a total of 3,277 miles, or about two-thirds of the 
grand total of road already existing. The remaining 
one-third of existing railroad is distributed as follows : 
Guatemala has 44 miles, in round numbers ; Salvador, 
64; Nicaragua. 103; Peru, 152; Bolivia. 195; and Ar 
gentina, 937; Honduras, Costa Rica, Colombia, and 
Ecuador, nota single mile. There must be built in 
Guatemala, 127 miles of railway ; in Salvador, 167; in 
Honduras, 72; in Nicaragua, 106; in Costa Rica, 360; in 
Colombia, 1,354; in Ecuador, 658; in Peru, 1,634; in 
Bolivia, 393; and in Argentina, 125 miles. According 
to the report of the commission, the cost of construct- 
ing these links will approximate $175,000,000. There 
will still remain the outlay for permanent buildings 
and rolling stock, the cost of maintenance in repair, 
and the current operating expenses. In order to make 
the links of any value, there must be leases, or other 
working arrangements, with the roads already in exist- 
ence.—Fieiden’s Magazine. 


The efforts of some French scientists to utilize aleohol 
asa motive power for the propulsion of motor cars 
have not yet been attended with very hopeful results. 
These efforts were put forth ostensibly with a view of 
alleviating the distressed condition of agriculture, but 
it is to be feared that relief will have to be sought for 
in some more promising direction. The idea that sug- 
gested some experiments was that French alcohol, in a 
vaporous state, might be substituted for the light oils 
imported from Russia and the United States, now so 
largely used in car propulsion. Considerable expense 
has been incurred in experimenting, in order to aseer- 
tain the relative efficiencies of aleohol, and of benzene 
and other light oils. Trials were made with a Broichot 
horizontal engine of two to three horse power and a 
Benz vertical motor of three to four horse power, but 
the new fuel failed to approach anything like the econ- 
omy realized by the light oils. In the first place, an 
analysis showed that the alcohol had only about one 
half the carbon of a mineral oil, with forty-five times 
the oxygen, and its calorific value was little more than 
one-half. In the horizontal engine the consumption was 
something over 2 pounds per horse power for light oil, 
as compared with 3°85 pounds for alcohol with the en- 
gine at half charge; but at full charge the difference 
was hardly so great. The consumption of light oil 
with the Benz vertical motor was only 0°89 pound per 
horse power for a full charge, and of alcohol over 14 
pounds, so that the result is almost double the con 
sumption. Then alcohol is double the price of even 
the fine light oils in France. So that the power ob- 
tained from one shilling’s worth of ordinary petroleum, 
or with one and ninepence worth of light oil, cannot 
be realized from alcohol at a less expense than five and 
sevenpence. 


Bridges of various characters, movable in different 
ways and used over navigable channels, have been de- 
scribed in these columns from time to time, together 
with the means used in their operation. One of the 
oddest which has come to notice is one on the Nicolas 
Railway in Russia, which is believed to be unlike any- 
thing existing in this country. The stream spanned 
has a width of only about 33 feet, and in this country 
the bridge erected would probably have been a single 
bascule with rolling counterweights like some recently 
erected on the Erie Railroad, or of the rolling-lift type 
like those instailed just outside the new Southern 
Terminal in Boston. The bridge under description is 
for two tracks, and the span for each track is composed 
of two independent parts, one consisting of a carriage 
like a transfer-table in general plan and the other isa 
rolling or retractile bridge. This plan has the disad- 
vantage of necessitating an abutment nearly twice the 
extent of the width of the stream and wide enough 
for four tracks. Beginning the description at the 
shore-end of the side from which the bridge is oper- 
ated. the tracks are first laid upon a movable section 
of a length equal to the channel-span. This section, 
which is independent for each track, is carried on 
wheels moving on rails laid transverse to the axis of 
the bridge. Connecting with these sections are two 
other sections, one for each track, carried on plate- 
girders a trifle less than twice the length of the chan- 
nel-span, and these sections are carried on trucks mov- 
‘ing on rails laid in the direction of the length of the 
bridge. The shore-end of the rolling-part of these 
sections is shorter than that which covers the stream, 
and it is accordingly counterbalanced by the addition 
of weights. In its closed state the bridge and the car- 
riages rest upon fixed supports and may be considered 
as rigid structures. When opened to allow of the 
passage of boats, the first movement is made by forcing 
the points carrying most of the weight by raising them 
to a certain height by means of a special mechanism 
consisting of a combination of an eccentric gear and 
an endless screw. The two shore-sections are then 
moved aside right and left until they occupy positions 
parallel with their original ones and distant therefrom 
the width of one track, or sufficient to allow the chan- 
nel-part of the bridge to be retracted. The rolling 
part projecting over the channel is then moved back 
upon its own axis, occupying the space vacated by the 
shore-section which bad been woved laterally aside. 
The bridge is protected by special electrically-operated 
signals.—Providence Journal. 
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SELECTED FORMUL2. 


To Bleach Sponges.—A method commonly employed 
for bleaching sponges is as follows. First, prepare 
two solutions according to the appended formule : 


1. Potassium permanganate . 25 grains. 


. SE Te 1 pint. 

2. Sodium hyposulphite................ 2 ounces. 
Hydrochloric acid... ptinseecah ea * 
MNES SNPE Fe WNW rnccinn Ces cea -+ 1 pint. 


Dissolve the hyposulphite in the water, add the acid, 
let stand 24 hours and decant from the sediment. The 
solution should be wade in the open air, care- being 
taken not to.inhale the fumes that arise. Free the 
sponges from sand and other extraneous matter first 
by beating and then washing thoroughly with water. 
Squeeze them as dry as possible and then immerse 
them in the solution of permanganate, allowing them 
toremain in the liquid a few moments, or until they 
acquire a dark-brown color. After removal from this 
solution, dip the sponges, a few at a time, into the 
hyposulphite preparation, allow them to become thor 
oughly saturated, and then remove and wash in water 
until the odor of the solution is entirely removed. 
Squeeze out, and when nearly dry, immerse in a solu- 
tion of 1g ounce of glycerin to 1 pint of water, and 
finally dry in the shade. Care should be taken not to 
expose the sponges to the action of either bath longer 
than is actually necessary to effect the desired object. 
While the substance of the sponge is said to be but 
slightly affected, if at all, by this treatment, prolonged 
exposure will be injurious. 


Floor Waxes.-—1. One kilograimwe of yellow wax and 
1 liter of water are heated to boiling ; 63 grammes of 
potash are added, dissolved in a little water; the mix 
ture is boiled fora few minutes, removed from the fire, 
and 50 grammes of oil of turpentine, 1 liter of boiling 
water and 15 grammes of aunattoare added. Stir con- 
tinually until cold, and apply on a rag. 

2. Dissolve 100 grammes of yellow wax on a water 
bath in 200 of oil of turpentine. 

3. Boil 40 parts of yellow wax with 160 of water and 5 
of potash. Add 4 parts of oil of turpentine and water 
enough to make 200, and stir until cold. 

4. Dissolve 32 parts of potash in 314 parts of water , 
heat to the boiling point and add 32 parts of yellow 
wax and 8 of annatto.—Druggists’ Circular. 


Harness Polish. — 
Mutton suet....... 


. 2 ounces. 


DIC LY cia s0s40sveatans ateneee . 6 
Candied sugar ed ee oe 6 
OU Seer ee ee e 
Lampblack ka eee as aeadaas 1 
Spirit of turpentine. ... dq = 
i ee er Torres ree 4 . 


Harness Blacking.— 
Soft soap. . cen 
ee Cre Tee aheabaceas, San 


Prussian blue Kseeabcsnkines ly , 
Transparent glue...... 2 _ 
eee seca x ee 
Vinegar..... . 24 


Lampblack, a sufficient quantity. 

Simmer the ingredients together over a slow fire and 
strain. 

Piano Polish,— 

1. Gum mastic.... 

oe re 250 
Alcohol (95 per cent.).... 1,000 “ 

For the finest work, the alcoholic solution of the 
gums shonld be shaken with about one-tenth of its 
volume of benzine, and the latter drawn off after the 
mixture has been allowed to stand for a few hours 
This gives greater wobility. 


65 parts. 


2. Egg whites.... 


Raw linesed Off. ........ccevcees es 
Wood aleohol ....... air hata 
Orehil. eemewgarecnes hrs eeke <a: 
Hydrochloric acid ................. 2 
i rere reese vie cs 8 


—Druggists’ Circular. 
Hair and Scalp Wash.— 


1. Ammonia water.... ........... bg ounce, 
Tincture of cantharides... . ” 
Cologne water..... een, ek Same 
Water, enough to make...... 8 


Apply to the scalp with a sponge morning and even- 

ing. 

2. Tincture of capsicum. re 
Tincture of soap-tree bark 1 
Glycerin........ LE Soe 
Tincture of cantharides........ 3 
Spirit of rosemary........... l 
Rose water, enough to make... 8&8 


lo ounce. 
drachms. 


6 ounces, 


FRENCH HAIR TONIC (ESPRIT DE CHEVEUX). 


3. Oleo-balsamic mixture.... .... 4 fl. ounces, 
Glycerin. Fimthao wench ..* = 
eee ‘ 20 
Tineture of cantharides.. ly 
Ammonium carbonate......... 1 ounce. 


Mix, shake thoroughly, let the mixture stand for one 
hour, and filter. 


How to Unite Rubber and Leather.—ln answer to a 
correspondent the Gummi Zeitung gives the following 
advice. Roughen both surfaces, the leather and the 
rubber, with a sharp glass edge; apply on both a 
diluted solution of gutta percha in carbon bisulphide, 
and let this solution soak into the material. Then press 
upon each surface askin of gutta percha, 0°25 millimeter 
in thickness between rolls. The two surfaces are now 
united in a press, which should be warm but not hot. 
This method should answer in all cases where it is ap- 
plicable. The other prescription covers cases in which 
apress cannot be used. Cut 30 parts of rubber into 
stnall pieces, and dissolve it in 140 parts of carbon bi- 
sulphide, the vessel being placed ona water bath of 30 
Cent. (86° F.) Further, melt 10 parts of rubber with 
15 of colophony, and add 35 parts of oil of turpentine. 
When the rubber has been completely dissolved, the 
two liquids may be mixed. The resulting cement must 
be kept well corked. 
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(Continued from Supplement, No. 1245, page 19960.) 
STREAM MEASURING IN THE UNITED 
STATES.* 

By F. H. NEWELL. 

WHEN the velocity of the water is considerable, as, 
for example, over 5 or 6 feet per second, the sounding 
line and meter are apt to be swept backward down the 
streain. In such cases it is often necessary to provide 
an additional stay line. This consists of a second 
cable or smooth wire stretched across the stream at a 
distance of from 50 to 100 feet above the bridge or 
cable from which measurewents are made. A small 
twisted wire clothesline or sash cord may be used for 
this purpose. It is anchored at both ends and sup 
ported in a manner similar to that of the main cable. 
On this smooth wire is a small pulley, which travels 
freely from side to side of the river, and from the pul- 
ley there is a small flexible cord leading diagonally 
down stream. This may be attached to the end of the 
sounding rod, holding it in position, or a fine wire may 
be similarly fastened near the head of the meter, so 
that when the instrument is lowered it is held from be- 
ing carried backward or tilted by the force of the cur- 
rent. The stay line usually adjusts itself as the hy- 
drographer moves from one side of the stream to the 
other. 

Some of the meters in use have self-registering de- 
vices, the dials being read before and after the instru- 
ment is immersed. The kind, however, most generally 
used for this Survey is provided with a simple make 


PLATE IV.—PRICE ELECTRIC CURRENT METERS, WITH 
BUZZERS. 


and-break circuit device, this being connected by 
suitable wires to a telegraphic sounder or some form of 
recording apparatus. Nearly all engineers taking up 
work of this kind at first prefer the somewhat elabo- 
rate and cumbersome instruments which record the 
readings upon dials, some of these giving the time in 
seconds as well as the number of revolutions of the 
meter wheel. The more experienced men, however. 
prefer to reduce their equipment to the simplest possi- 
ble. form, and, instead of reading dials, count the 
licks or noise nade by the miniature sounder, keep- 
ing the time by watching the second band of an ordi 
nary watch while it marks off fifty seconds. Many 
forms of stop watch have been tried, but these are so 
liable to injury or to get out of order and repairs are 
s6 costly, that, as a rule, their use is soon abandoned 
io favor of the watch ordinarily carried The form of 
sounder usually preferred is made up of a small hard 
rubber battery cell with zine pole passing through the 
rubber stopper. This cell is about 134 inches wide, 114 
* Being the Introduction of the Keport of Progress of Stream Measure- 
ments for the Calendar Year of 1897, including papers by Dwight Porter 
4. B. Lippincott, and other hydrographers Forming part of the Nine- 
teenth Annual Report of the United States Geological Survey to the Secre- 
ary of the Interior, 1807-98. Reprinted from Part IV. Hydrography 
F. H. Newell, Chief of the division. Reprinted by permission of the Di- 
rector of the United States Geological Survey, Hon, Charles D, Walcott, 
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inches thick, and 2 inches high. It is charged each time 
by inserting from 244 to 3 grammes (or 38 to 46 grains) 

mercuric bisulphate, the cell then being filled with 
water. After using, it may be washed out. This cell 
is placed in a small sole-ieather case, having on the 
outside a very small electromagnet with armature set 
upon a spring, this device being protected by a metal 
cover about 1'¢ inches in diameter. The whole instru- 
ment weighs only a few ounces, and when attached to 
the end of the double-conducting electric cord does not 
add appreciably to the weight. The instrument being 
so small and stout, it is possible for the hydrographer, 
when working from bridges, to toss the end of the 
wire around beams or braces, and thus to swing his 
meter along around piers and projectiors without the 
necessity of disconnecting the wires. 

On Pl. IV. are shown two of the electric meters in 
common use by this Survey in its river measurements. 
The upper one is the ordinary Price electric meter, 
made by W. & L. E. Gurley, Troy, N. Y., and the 
lower a smaller modification of the same instrument, 
made especially to fill the needs of this Survey. With 
each of these instruments is shown a coil of common 
cotton-covered double incandescent electric light wire, 
which serves to support the instrument and to conduct 
the electric current. In each case the cord terminates 
at the battery and buzzer in the upper portion of the 
picture, this being shown complete and closed for use. 
On the lower half of the 
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tion, and this in turn is multiplied by the average 
velocity as ascertained by use of the current meter. 
The total of the Sesathanal Glethasas thus obtained is 
taken as the total discharge, and this latter divided by 
the total of the fractional areas gives the mean velocity 
in feet per second. In computing the discharge for 
the end or shore portions of the cross section of a 
stream, special attention must be paid to sluggish or 
back water and due allowance made for the shape of 
the banks. 

The result of any one discharge measurement gives 
simply the quantity of. water passing at time and 
place. In order to estimate the amount passing day 
by day, it is necessary either to make daily measure- 
ments or to compute what these should be by assump- 
tions based on the height of the water. In the case of 
the ordinary unnavigable stream, where the banks 
and bed are not being rapidly eroded and sediment is 
not being deposited, it is safe to assume that for a 
given height of water the discharge is fairly constant, 
although, as a matter of fact, when the river is rising 
there may be more water passing down stream at a 
given arbitrary height than when falling. This differ 
ence, however, is usually negligible. If, therefore, the 
quantity of flowing water can be ascertained for each 
small interval of rise of the stream, it is practicable 
to construct a table showing for any given height the 
amount flowing. This is what is actually d6ne in the 





plate the leather battery = APD 


box is shown open, with 





the cell removed, and slightly to the left and above 
this the zine pole. 

On the lower left hand side is shown a device for 
taking water samples, consisting of a clutch holding a 
wide-mouthed glass bottle. This is so arranged that 
the device can be screwed to the end of ordinary gas 
pipe and lowered into the stream to the desired depth. 
rhe stopper of the bottle is then drawn by pulling a 
cord which runs through the pipe; the bottle being 
filled immediately, the stopper is forced back into posi- 
tion by the spring shown above the stopper. On be- 
ing withdrawn from the water, the bottle, with the 
stopper in it, may be quickly removed from the elutch 
by loosening the set screws, and another empty bottle, 
sterilized if necessary, may be immediately inserted. 
Other meters in use are illustrated by Figs. 3 and 4 

The results of stream measurements are stated in 
eubie feet per second, or second-feet, as the term is 
abbreviated ; therefore the linear measurements are 
made in feet, and the results of the use of the current 
meter, primarily in revolutions per second, are con- 
verted by the rating table prepared for each instru- 
ment into velocity in feet per second. If the tegs at 


the river station are 10 feet apart, the average depth 
as obtained by sounding is multiplied by 10 feet, giv- 
ing the area in square feet of this portion of the sec- 











PLATE V.—MEASURING VELOCITY OF WATER FROM SUSPENDED 
PLATFORM, ON RUM RIVER ABOVE MILL POND AT ANOKA, 
MINNESOTA, AUGUST, 1897. 


ease of each regular station, and, in addition, the 
height of water day by day or morning and evening 
is recorded, the estimated quantity in the river being 
taken from the table and set opposite the correspond- 
ing figures for height. 

At some favorable point near or a short distance 
above or below the place where the measurements are 
wade, a gage is erécted and readings are taken at 
regular intervals. Where an observer can be found 
whose occupation or duties are such that he can 
readily examine the gage, it is customary to have these 
readings made twice a day: if there are no houses in 
the vicinity and a trip of a mile or more must be made 
for each reading, this may be made once a day, or even 
in some cases only every other day, except during 
times of flood or rapid change. The readings on the 
gage are noted in a small book and are copied upon 
the postal cards sent to the field men or the local office 
at the end of each week. 

The gage may consist of a simple vertical seale di- 
vided conspicuously into feet and tenths and nailed to 
a pier or post in the water; or it may be an inclined 
stick of timber following the general slope of the bank 
and marked by means of a level to equivalent vertical 
feet and tenths. This latter form, while more expen- 
sive and difficult to install firmly, has the advantage 
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that the readings are always at the edge of the water 
aud are easily made. When measurements are made 
from a bridge, in place of the vertical scale, or in addi- 
tion to it if it can not be easily seen, there is some- 
times put in position a long flexible wire with a weight 
at the lower end, For the wire, galvanized sash cord 
is employed. This passes over a pulley and is allowed 
to rup out until the weight just touches the surface of 
the water. The cord above the pulley extends hori- 
zontally, and the handle at the end is so arranged that 
it can be placed against a horizontal seale located so as 
o give the same reading as the gage on the pier. As 
soon as the weight touches the water, the reading is 
made. The wire is then pulled back horizontally, 
hoisting the weight up against the bottom of the 








Fie@. 4.--HASKELL ELECTRIC CURRENT METER, 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1246. 


its values are applied to the record of height, giving « 
statement of the daily discharge. These figures of 
daily flow are not published in the following report, 
but in their place are given the maximum and imini- 
mum for each month and the average, this being 
stated in cubie feet per second. The total for the 
month is also given in acre-feet, that is, in quantities 
equivalent to the given number of acres 1 foot in 
depth, 1 acre-foot being —— to 43,560 cubic 
feet. This total monthly flow is also expressed in 
terms of the area drained, that is, in depth in inches, 
assuming that the water came from all parts of the 
eatchment basin, and in cubic feet per second per 
square mile of tributary territory. The daily fluctua- 
tions are also shown in diagrams, since these give at a 





19979 





the door of the house in which the car and smaller tools 
are stored. 

In the view, B, is shown the apparatus used at Los 
Angeles, Cal. This consists of a eoment-lined trough 
along the edge of the reservoir. Above this is stretched 
an iron cable, suitably supported, and on the latter is 
a trolley with two wheels, by means of which the 
meter is supported beneath the surface of the water. 

By means of such a device the meter is propelled 
through the water over a measured course, usually of 
100 feet, for 20 or more times in succession, the speed 
varying from less than one-half foot per second up to 
6 or 8 feet per second, or even more, the number of 
revolutions per hundred feet and the number of sec 
onds being noted. There is thus obtained the feet per 
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SMALL FORM. (One-fourth natural size.) 


bridge, the handle being usually locked to some brace 
so that the device can not be disturbed, the wire being 
usually out of sight or difficult of access. 

As all gages are liable to change, injury, or even de- 
struetion, during times of high flood, it is essential 
that some permanent mark or marks be placed on the 
ground and connected by eareful lines of level, so that 
the gage may’ be tested or restored. In the. case of in- 
clined gages, frost is liable to alter the relation of the 
readings, and the wire gages may stretch. The bench 
marks used may be any solid objects easily found, as, 
for example, a mark on the stone foundation of a 
building or bridge pier, a spot moved off on a rock, or 
even a notch cut in a solid stump or log. From.season 
to season it is desirable by means of a Wye level to 
verify the measurements previously made. 

The relation between the quantity of water flowing 
inastream and its height from some arbitrary gage 
being once established, it has been found that this re 
mains fairly constant through a number of seasons. 
Measurements are made, however, at short intervals to 
verify this fact or to modify the rating table in case of 
slow progressive changes. After an unusual flood it is 
not uncommon for the conditions to be so greatly 
changed that a new rating table is necessary. During 
the period for which the rating table is constructed, 















glance and in the most concise manner the character 
of the stream. 
RATING THE METERS. 

The relation between the revolutions of each meter 
and the speed of the water is a matter which, as be- 
fore stated, must be determined for each instrument 
and tested at short intervals while in use. In order to 
run the meter at uniform velocities through still water, 
it is necessary that the instrument be supported on 
some sliding object. Several devices have been adopt- 
ed, two of which are illustrated in the accompanying 
plate (Pl. VI.) In the view marked A is shown the 
apparatus for rating meters at Chevy Chase, Md. 
This consists of the piatform, about 200 feet in length, 
built along the edge of a small deep pond whose waters 
are practically stagnant. On the outer edge of this 
platform are small iron rails, on whieh is placed an 
ordinary mine ear or truck, with outrigger such that 
the meter can be held vertically over the water and 
immersed to the desired depth. On the platform a 
measured course of 100 feet is laid off, and the ear is 
pushed by hand, care being taken to pass over every 
10 or 20 feet in a uniform number of seconds, so that 
the same velocity may be maintained from start to 
finish. In the view a meter is shown suspended from 
the car on the right hand 
side, and another meter in 
‘the background against 


Revolutions per second 


Fig. 5.—RESULTS OF RATING METERS WHEN INCLINED 


AT VARIOUS ANGLES. 


second and the revolutions per second at different 
speeds. When these data are plotted upon cross sec- 
tion paper, it is found that for higher velocities the 
points lie in nearly a straight line, but for lower ve- 
locities there is a tendency for the revolutions per 
second to decrease, owing to the slight friction in the 
instrument. A broken or somewhat curved ling is 
therefore sketched for the lower velocities, and from 
this curve values are taken to make the arbitrary 
table of the relation between revolutions of the meter 
per second and speed of the water. This table is found 
to be fairly constant until the meter becomes injured 
or the friction notably increases by the wearing away 
of the more delicate points of the bearings. 
INCLINATION OF THE METER. 

In using current meters, especially those suspended 
from a cord or line, it is frequently the case that in 
swift water the instruments are swept backward and 
tipped at an angle from the horizontal, either mo- 
mentarily or for a considerable interval of time, In 
order to obtain data concerning the reliability of re- 
sults under such conditions, a series of tests were 
made at the rating station at Chevy Chase, Md. A 
small Price current meter was used, held rigidly at 
various avgles as measured from a horizontal line. 
The results are shown graphically on the diagram, 
Fig. 5. 

In the first case, at zero, the meter was held firmly 














PLATE VI.—APPARATUS 
A, at Chevy Chuse, Maryland; 






B, at Los Angeles, California, 





FOR RATING METERS, 
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parallel to the surface of the water and caused to move 
through the water at uniform rate, the speed per sec- 
ond and revolutions per second being ascertained as in 
the ordinary operation of rating the instrument. Va- 
rious velocities were used and figures obtained from 
which a rating table was constructed graphically. The 
meter was then inclined at an angle of 5 degrees and 
the operations repeated, obtaining a complete rating 
table for the meter when inclined for this angle. The 
same series of observations were made at inclinations 
of 15 degrees, 25 degrees, 35 degrees, and 45 degrees. 
The various lines showing the relation between ve- 
locity per second and revolutions per second are shown 
on the accompanying figure (Fig. 5), each being mark- 
ed with the corresponding angle. On examination of 
this it appears that the divergence of the rating is 
relatively slight, even when the meter is inclined at 
angles of from 10 to 15 degrees, but increases with con- 
siderable rapidity for higher angles of inclination. 
At a velocity, say, of 4 feet per second the revolutions 
per second at zero and at 5 degrees are the same, 1°76; 
at 15 degrees are slightly less, 1°74; at 25 degrees are 
notably less, 1°62; decreasing still more for 35 degrees 
and 45 degrees. 


ORDINARY FLOW OF A STREAM. 


The question is frequently asked: What is the ordi- 
nary or usual flow of a given stream? This question, 
at first sight simple, is, upon farther consideration, 
found to be susceptible of a variety of answers. By 
examining any of the numerous diagrams of daily 
discharge published in this and preceding volumes, it 
will be seen that the fluctuations from day to day and 
from year to year are so great that the stream can 
searcely be said to flow with regularity for any consid- 
erable period. An exception to this may occur during 
the summer droughts, when the river gradually shrinks 
or maintains its flow through deep-fed springs or seep- 
age. For this season there may be said to be an ordi- 
nary flow, but this amount is not applicable to the 
whole year. 

In the computations of discharge the average flow 
has been estimated by months and from this by years ; 
but this average does not fulfill the conception of or- 
dinary or usual flow, since it is notably increased by 
floods. An arbitrary definition has been suggested 
in Rankine’s Civil Engineering.* According to the 
rule there given, the discharges, as observed daily, 
are arranged in the order of their magnitude, with- 
out regard to dates. For a full year there would thus 
be 365 figures, arranged in order from the smallest 
to the largest. The list thus arranged is divided into 
an upper quarter, a middle half, and a lower quarter ; 
or, in other words, the first 91 figures are taken out to 
represent low water conditions and the last 91 to repre- 
sent flood conditions. The average of the middle half 
is taken, and is used in place of each of the 91 high, or 
flood, values. The mean of the whole list is thus 
taken as the ordinary or average discharge, exclusive 
of flood waters. It is claimed that the ordinary dis- 
charge, as computed in this manner for a number of 
streanis in hilly districts, has ranged from one-third to 
one-fourth of the mean discharge, including floods. 


REPORT OF THE CHIEF OF THE BUREAU 
OF STEAM ENGINEERING.* 
GENERAL OPERATIONS OF THE BUREAU. 


WHILE the legislation of the last Congress provided 
for an increase of the navy by appropriating for three 
sea-going coast-line battleships, three armored cruisers, 
and six protected cruisers, the limitations placed upon 
the price of the armor and the clause which prevented 
contracts being made for the hull until the armor for 
the first two classes of the above vessels had been con- 
tracted for presented insuperable obstacles in the way 
of proceeding promptly with the building of the same, 
the price of armor mentioned in the bill being far 
below that for which any manufacturer would de- 
liver it. 

On this account the immediately necessary design- 
ing work in this bureau upon new ships was confined 
to plans for the machinery of the six protected cruis- 
ers, as will be noted under the head of work in the 
drawing room. 

Plans of general arrangewent of machinery for the 
armored cruisers, however, have been pursued to such 
a degree as is warranted by the available outlines, so 
that when the matter of cost of armor is adjusted 
and further progress of plans justified, the commetion 
of the designs will be a matter requiring but little 
time. 

The usual extensive and laborious duty connected 
with the working out of details for machinery already 
under construction, and the examination and correc- 
tion of designs submitted by contractors, have been 
continued in a manner highly satisfactory in results. 
The matter of designing the internal arrangements of 
machine shops at New York, Port Royal, Key West, 
and Mare Island has also demanded considerable at- 
tention, in order to provide for the most efficient dis- 
position of tools when installed. 

In my last annual report I alluded to the extraordin- 
ary conditions which were then prevailing, and in- 
eluded the general items of importance in the ma- 
chinery repair work of this bureau up to the date of 
writing that report, October 1, 1898, at which time the 
cessation of hostilities had about taken effect. Neces- 
sarily the results of the extraordinary duties of the 
various ships under such circuinstances were not fully 
realized by the bureau until the return of the fleets to 
the repair stations, but it was a matter of gratifying 
surprise to the bureau to find the extent of needed re- 
pairs as limited as it was, being generally confined to 
portions of the machinery such as boiler tubes and 
eondenser tubes, which are most readily affected by 
the extreme conditions prevailing in war times. The 
generally excellent equities of the engines of our 
ships after these trials is a reflection of a wa vee com- 
plimentary character upon the bureau’s control of the 
designs of the machinery and upon the efficiency of the 
officers under whose direct charge their operations 
were conducted. 

The matter of completely repairing all the ships, both 





* Manual of Civil Engineering, by William John Macquorn Rankine. 
, 1885, page 698. 


+ Extract from Annual Report of Rear-Admiral Melville. 
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of the regular navy and those retained from the aux- 
iliary fleet, was taken promptly in hand as ships re- 
turned to the various yards, and the aggregate cost 
assumed small proportions compared with what might 
have been anticipated. Most of this work has now 
been effected, and yet, owing to the unexpected reten- 
tion of very many of the auxiliary ships for use in 
naval service, the estimates made by the bureau in the 
last annual report for current expenses, 1899-1900, fell 
far short of the amount actually required, as at the 
time of the report it was the general impression that 
upon the close of the war most of the auxiliary ships 
would be sold or otherwise disposed of. A portion of 
the large balance remaining in the Treasury from the 
emergency; fund under this bureau (between two and 
three millions) could be very properly reappropriated 
for this unanticipated work, by special legislation, and 
obviate the necessity of asking for further provision for 
current work in the coming deficiency bill. 1 desire to 
eall your attention to the above circumstances in view 
of the necessity of thus further providing for the ex- 
penses of the present fiscal year. 

The general lessons from the war were in no way in- 
dicative of any desirable change in the machinery of 
our ships, with the exception of increasing the evap- 
orating plants, and the adoption with all practical and 
ecouomical promptness of the water-tube type of 
boilers. 

PERSONNEL. 


I approach the subject of the personnel with some 
hesitaney, owing to my inability to see indications of 
the desired result from the operations thus far of the 
personnel bill. It was my earnest hope that upon the 
taking effect of that bill the whole trend of detail 
would be toward the cowplete amalgamation of line 
and engineering interests. in the navy with the most 
favorable outlook for the protection of the rapidly ad- 
vancing engineering science. My belief in the spirit 
of the bill was that it contemplated most earnestly vast 
additions to the number of officers who would give 
earnest attention [to engineering matters, and in no 
way imply a desire to augment the forces available for 
merely former line or deck duty. The comprehensive 
union of the line and engineering vocations I still hope 
will be the result of the personnel change, and I earn- 
estly request that no department regulations may be 
formulated or permitted to exist which will in any de- 
gree tend to destroy this belief or prevent such a con- 
struction of the intention of the bill. Briefly, the fate 
of the reconstruction of the personnel hinges upon the 
provisions made for futare and continuous supply of 
efficient engineers in the navy. The duties of the line 
were believed to be perfectly compatible with a profes- 
sional excellence in engineering matters by an indi- 
vidual. A not unwarranted expectation is that prefer- 
ence for the mechanical part of these combined duties 
will be shown bya great number, owing to the intense 
interest attaching itself to this field of work and to its 
almost universal application to the progressive arts of 
theage. The only plausible scheme, therefore, is to 
insist upon the present line officer adapting himself as 
soon as possible to the new conditions, and increasing, 
where lacking, his knowledge of mechanical engineer- 
ing. Primary instruction has already been given to 
graduates of the Naval Academy. Necessary practice 
is easily attained. ee Patan regulations insisting 
upon alternations for the present watch officers in deck 
and engine room duties will accomplish the latter 
end. Efficient and complete instruction at the Naval 
Academy will enable the future line officer, even more 
rapidly than now, to grasp the new work and control 
it successfully. The practical instruction of the pres- 
ent watch officer as above suggested is a fundamental 
and vitally necessary feature which, in my opinion, 
should govern the rulings of the department from now 
on. 

I must earnestiy invite your attention in this con- 
nection to the status of steam and mechanical engi- 
neering of to-day. Various outcroppings in the shape 
of electrical, hydraulic, and pneumatie specialties di- 
vert the thoughtless into considering these fields fun- 
damentally separate from that of steam engineering, 
while the fact remains that the man educated fully in 
‘steam engineering” is in the very front rank of the 
advancing workers in such specialties. The princi- 
ples of the side branches are of extreme simplicity, 
those governing the construction of the mechanisms 
being essentially the same as in good mechanical engi- 
neering. 

It is only necessary to push aside the more or less 
plausible superficialities which would lead to a mis- 
judgment of these facts and look for a moment upon 
the real requirements to realize how fandamentally im- 
portant and distinct are the duties of a mechanical 
bureau, and also to be convinced of the wisdom of 
using every exertion to provide the highest special 
talent for its future operation. 1 regret the matter of 
combination of bureaus has been even speculated 
upon. This regret, I assure you, in no way comes 
from motives other than the belief in the impossi- 
bility of a successful issue of such ascheme. Not only 
is the trend of modern mechanical work in all branches 
toward inereased specialization, but the wisdom of 
such a trend is never questioned by the leading talent 
in the outside world of constructive work. 

ELECTRICALLY DRIVEN AUXILIARIES. 

For some time past—in fact, ever since the success- 
ful ase of electric motors for general power purposes 
on shore—the bureau has been carefully investigating 
their adaptability to the driving of the numerous 
auxiliary engines on board ship, and, in view of the 
conclusion that the electric drive of the auxiliaries 
would not, under existing conditions, be so satisfac- 
tory and economical, on the whole, as the steam drive, 
believes it would be of interest to state the reasons for 
this conclusion. 

This is the more appropriate because in some quar- 
ters the fact that electric motors are extensively used 
on shore has led to the belief that they would be 
equally successful on board ship. The bureau has 
planned to use electric motors exclusively in its new 
plant at the Brooklyn navy yard, and it will be readily 
appreciated, therefore, that their non-use on board 
= is for very good reasons. 

he. advantages claimed for electric motors over 
small steam engines on board ship may be classed as 
greater ease of epevetion, avoidance of heat, which 
accompanies the use of steam pipes in living places, 
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and much greater economy. Against these, however, 
are to be put the much greater weight of the necessary 
electric outfit, the greater delicacy of the type of electric 
motors ordinarily used, the lack of ready adaptability 
to the various conditions of service, a general denial of 
the claims for economy as ordinarily presented, and 
the increase in the amount of space required below 
the protective deck for the installation of the neces- 
sary dynamo rooms, this space being necessarily taken 
from coal bunkers. 

On board ship, where excess of weight is so carefully 
guarded against, it would certainly be very unwise to 
adopt a change of motive power involving great in- 
crease in weight, unless the advantages gained are 
very material. It must always be remembered that, 
speaking generally, on board ship the use of an electric 
motor involves a total weight for the motive power at 
least three times that of the motor itself, because there 
is always the generator and its driving engines, besides 
the motors supplied by them; or, in otber words, the 
electric drive of an auxiliary will weigh at least three 
times as much as the steam drive, assuming the motor 
to weigh no more than the engine it displaces, although 
usually it does weigh more. The answer which would 
be made to this is, of course, very familiar to anybody 
who has studied the problem, viz., that the auxiliaries 
are not allin use at one time, and that therefore the 
generator capacity required is considerably less than 
the total motor capacity. This is another case where 
a statement which may be true elsewhere is not true 
for the circumstances on board shiv. Our naval ma- 
chinery has to be designed so that in time of action 
everything can be ready for use, and, as a matter of 
fact, a very little study of the question will show that 
it not only may but almost certainly would happen that 
every auxiliary on the ship, except the capstan engine 
and some of the boat winches, would be used simultane- 
ously. Therefore this statement with regard to the 
generator capacity does not hold on board ship. 

Another statement to which very emphatie objec- 
tion must be entered is in respect to the enormous 
gain in economy claimed for the electric drive of the 
auxiliaries, which is obtained by taking the highest 
figure for the efficiency of the generator and motor 
and also the most economical steam engine, and by 
cowparing these results with the uneconomical form 
of steam cylinders which, for very good reasons, have 
until recently ordinarily been used with the steam- 
driven auxiliaries. If the electric generator was of 
relatively large size and the motors worked always at 
their most economical ge and load, there might be 
some justification for this claim; but, as a matter of 
fact, the very circumstances under which the auxiliar- 
ies on board ship are worked require a very wide range 
of speed and power, and I believe that electric experts 
admit that electric motors as at present designed 
when run under these conditions are by no means 
econowical, so that, without considering the economy 
of the engine driving the electric generator, the 
economy of motor-driven auxiliaries at speeds differ- 
ing materially from the most economical would be 
widely different from those which are set forth by the 
advucates of their universal use on board ship. The 
natural result of the foregoing is that with the widel 
varying speeds of the auxiliary machinery, there is 
required at the generator the development of an al- 
most constant power which is very near the maximum, 
and which depends only upon the number of auxil- 
iaries in use. 

I wish to emphasize the point that the objection to 
using electric motors for driving the auxiliaries on 
board ship is not an objection to the use of electric 
motors per se, but to installing them in a location for 
which they are not adapted. and where their good 
features cannot be utilized. What has led to the wide 
use of electric motors on shore is not only the absence 
of heat, cleanliness, and ease of installation and oper- 
ation, but above all the simplicity of the transmission 
of power from a central station to a distance. Now 
the great majority of the auxiliaries on board ship are 
so near the boilers that less piping is involved in a 
direct steam drive than in an electric drive from dyna- 
mos necessarily at some distance from the boilers. 

The ease of transmitting power to a distance overa 
wire, as compared with great lengths of steam piping, 
gives the electric drive a very attractive side, even for 
distances no greater than the maximum ones on board 
ship, so that we should naturally expect to find electri- 
calle driven capstans and steering engines. These two 
auxiliaries are not under this bureau, but are the ones 
requiring long and objectionable steam pipes through 
the living spaces. Here, however, another point has 
been made by some who are very anxious to use mo- 
tors elsewhere, viz., that for the service in these cases 
motors are not sufficiently reliable. Naturally asystem 
involving four parts, each liable to break down, is more 
delicate than one involving but two of these parts. 
With a steam drive there are the boilers and the steam 
engine driving the auxiliaries. In the electric drive we 
have the boilers, the steam engines, and also the elec- 
trie generators and motors. It is merely a detail 
whether the steam engines operate the auxiliaries di- 
rectly or whether a smaller number of them, havinga 
greater power in each engine, operate electric dynamos. 
Personally I should think, however, that if motors are 
considered sufficiently reliable to drive feed pumps and 
air pumps on shipboard, for which they are not well 
adapted, they would be reliable for these other two 
eases noted, which they fit so well otherwise. The ab- 
surdity of an electric drive of auxiliary machinery on 
board ship situated closer to the main engines than the 
engines driving the dynamos becomes all the more 
apparent when contrasted with the steam drive for 
auxiliaries situated in the very extreme ends of the 


ship. 

The fact is that within what are ordinarily called 
the ** machinery compartments of the ship” the lead- 
ing of the necessary steam and exhaust pipes for auxili- 
aries does not interfere with anybody’s comfort nor does 
it raise the por ag ag unduly, and the distances are so 
short as to make the lead of piping very ven Steam 
auxiliaries answer admirably the demands which come 
upon them at all speeds within their capacity, and the 
only possible objection which can be urged against 
them is that the simple forms usually employed for 
reliability are not so economical! as the more elaborate 
ones which ean be used elsewhere. They are far supe- 
rior to electric motors on the score of adaptation to the 
service to be performed, and also far better for naval 
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use on the score of weight. On the score of economy 
we have shown above that the claims ordinarily made 
for the electric drive are not tenable, except under spe- 
cial eonditions, and it is further to be said for the 
steam driven auxiliaries that at the times when econo- 
my is of the greatest importance when making long 
sea trips only a small part of the total auxiliary capa- 
citv is used, so that even if the saving by the use of 
electricity was what is claimed by the most enthusias- 
tic electrical agents, the aggregate amount of fuel 
saved would be comparatively insignificant and con- 
siderably less than the reduction in bunker capacity 
necessarily incident in a ship of a given size to the use 
of the electric drive. 

It must also be noted that all the published state- 
ments of the superior economy of electrically operated 
auxiliaries are based on steam auxiliaries where every 
sieam eylinder was of the least economical kind, and 
where, for good reasons, well-known measures of econo- 
uy bad not been installed. An inspection of the 
Lureau’s recent designs will show that by the use of 
compound engines as motors, feed heaters for the ex- 
haust, the use of the exhaust steam from the auxiliaries 
iu the receivers of the main engines, and other eco- 

nical devices, the expenditure of steam in the aux- 
iliaries is brought much below that of the old simple 
engines, and indeed below that of the electric drive ex- 
cept under very favorable conditions, while avoiding 
tie inereased complication and weight which neces- 
surily ge 4 electrically driven auxiliaries on 

ard ship. may be permitted to call attention in 
tuis connection to the fact that those designers abroad 
ho have the most extended experience are working 
on this problem of the economy of auxiliaries along 
tie same lines that the bureau has been following. 
|though the statement is very often made that the 
«.ectric drive of the auxiliaries is being rapidly adopted 
all foreign navies, this is far from accurate. It is 

‘ing tried on some ships in some navies, but is as yet 

itirely in the experimental stage. These experiments 

ive been carried quite as far in our navy as in any 
other, I think [ may be pardoned for saying that 
those who are most insistent on the electric drive are 
not at all conversant with the conditions obtaining on 
toard ship, while those of us who have spent a life- 
time in the care and design of naval machinery may 
fairly claim that we know something about what is 
needed. It is perfectly safe to say that when electric 
machinery can be used more advantageously than 
s'eam for driving ships’ auxiliaries, the change will be 
ade very promptly. Knowing, as they do, that as at 
present designed electric machinery, however good 
elsewhere, is not yet adapted to driving the auxiliaries 
on board ship, the bureau chiefs would be incompe- 
tent if they yielded to the craze for new things and 
made a change which would result in increase of 
weight and complication, lack of economy, dissatis- 
faction and the decreased efficiency of the fleet. 

In this connection I desire to submit the following 
facts and ealeulations : 

On the battleship ** Alabama” the space required for 
eleetrie motors, where used, is approximately the same 
is that required for steam engines to do the same work. 
‘he space required for the wiring, etc., is less than that 
necessary for steam piping, had that been used. The 
space required for the generating sets is 10,140 cubic 
feet. The capacity of these generating sets is 256 kilo- 
watts total. If all the auxiliary machinery on board 
this ship were operated by electricity, and if the space 
required for the electric generators were increased in 
the ratio of the increase of necessary capacity in the 
generating room, the space that would be required in 
the generating rooms would be 50,700 cubie feet for a 
capacity of 1,280 kilowatts. Consequent upon the ex- 
tension of the use of electricity would be an increase in 
the total weight of the machinery equal to from 150 to 
20 tons asa minimum. This loss in weight is as much 
as the gain following the use of watertube boilers. The 
increased space occupied by the larger generating 
rooms would accommodate 900 tons of coal, or 3,600 
liorse power could be added to the power of the pro- 
pelling engines, giving the ship in the first instance 45 
per cent. greater coal endurance, or in the second in- 
stance 1°5 knots increase in speed. 

The foregoing figures as to the space required for the 
installation of large generating sets are undoubtedly 
excessive, but they are based upon the present prac- 
tice. It seems to me that at the best we would at 
present have to pay an excessive price for electricity. 

This loss in weight and space would be very much 
deereased if the size of the electric generating units 
could be largely increased without loss to the efficiency 
of the ship. At present, however, it is necessary for the 
efficient operation of the turret-turning machinery and 
of the ammunition hoists that small units be used, for 
these purposes at least. Probably when the designers 
of electrical machinery for naval use give as much at- 
tention to the development of designs to suit naval con- 
ditions as they have aiready done in commercial work, 
this necessity will be overcome. 

| consider that the turbine engine has a distinct field 
as an electric generating engine, especially on ship- 
board. When the design of naval electrical machinery 
is sufficiently advanced to justify the use of large units, 
the advantages of turbine engines will cause a great 
saving in weight and space. 

The operation of electrical machinery is purely me- 
‘hanieal. That this way be done efficiently requires 
good mechanical ability at the generating engines. 
Electric difficulties and casualties are almost always 
questions of mechanical engineering. I know that it 
would conduce to the efficiency of the service, to the 
feasibility of a more extended use of electricity, and to 
an increase in the life of electrical apparatus if the 
electric generating plant were placed in charge of this 
bureau, I therefore recommend that this change be 
authorized. I desire to call your attention to the fact 
that it is almost the universal commercial practice to 
place electric generating plants in the charge of me- 
chanical engineers. 


( 








I. B. Osborne finds that the erystallization of egg 
albumen is promoted on adding acetic acid to the half- 
Saturated ammonium sulphate solution, as inted 
out by Hopkins (Journ. Physiology), because the crys- 
tallized egg albumen is_a compound of the protein 
substance with acid. When the albumen is first 
juixed with the ammonium sulphate solution, an alka- 
line reaction toward litmus can be detected, and a 
llecided odor of free ammonia develops. After this 
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solution has stood for some hours all evidence of free 
ammonia disappears, aud the solution is then per- 
fectly neutral to litmus, continuing so during the 
gradual separation of the albumen. ‘The deposited 
substance, whether in the form of spheroids or crystals, 
reacts distinctly with litmus and with phenolphtha- 
lein, when filtered out and dissolved in water. y the 
addition of acetic acid, as directed by Hopkins, the 
albumen is obtained completely crystallized by a single 
precipitation, and without any concentration by evap- 
oration. But Osborne finds that the substitution of a 
molecularly equivalent quantity of hydrochloric acid 
for the acetic acid causes the separation to take place 
even more quickly.—Journ. Am. Chem. Soc., through 
Pharmaceutical Journal. 








THE FUNGOUS INFESTATION OF AGRI- 
CULTURAL SOILS IN THE UNITED STATES.* 


I SHOULD not have dared to bring before you a paper 
with this title if it concerned simply the accidental and 
occasional appearance of fungi in our soils. The mat- 
ter as it presents itself to me is something quite differ- 
ent from this and something extremely serious in many 
parts of the United States. Some of you will remewm- 
ber that five years ago before this section, I presented 
a paper on the subject of the watermelon disease which 
I had discovered in South Carolina to be widespread 
and destructive, and due to a parasite living in the 
soil. Next year I presented another paper on the same 
subject, giving additional facts; and now I come be- 
fore you on a somewhat hackneyed subject, I fear (in- 
asmuch as it is a third paper on this same subject), 
although I have additional facts to offer. The water- 
melon fungus I have found to be very widespread in 
the watermelon-growing regions of the United States, 
from Virginia along the coast, in quite a good many 
States, as far as Texas; and in certain areas it is per- 
manently in the soils to such an extent that melon 
growing is practically a failure. In that part of South 
Carolina where I worked in 1894 and continued in 1895, 
there are large tracts on which melons cannot be grown 
successfully any more. This is quite in contradiction 
to the statement made by our secretary yesterday about 
not having observed that parasitic diseases in the long 
run were able to exterminate the host. Taking the 
ease of the watermelon, this fungus is really able, over 
large areas, to practically exterminate it, so that none 
now grow in these fields. This is true not only in 
parts of middle South Carolina but also around Charles- 
ton, where they no longer grow large quantities of 
watermelons. This is true, also, in a portion of South- 
eastern Virginia, where they are abandoning the grow- 
ing of melons on account of this fungus in the soil. It 
is true, also, in parts of Southern Georgia, in restricted 
areas in Southern Mississippi, and in a very fertile and 
valuable tract of coast land near Galveston, Texas, 
devoted almost entirely to trucking and particularly to 
melons, where they have had practically to go out of 
the business of growing melons. 

The fungi lives throughout winter in the soil, and 
from year to year in the soil; so that even if melons are 
not planted in such soils for from three to seven or 
more years, and are then planted, the parasite is still 
there ready to attack the crop. How long is required 
to eliminate tie parasite from the soil, after once 
thoroughly infested, is not known. I do not see why 
it cannot stay in the soil just as long as the Canada 
thistle, and it is much worse than the thistle because it 
is an unseen enemy. It attacks the plant exclusively 
from the soil. It is a soil parasite. I used to read, 
years ago, in papers by Mr. Kirke, of New Zealand, of 
a terrible soil fungus that they had in their country 
which was said to creep through the earth and destroy 
every green thing, leaving nothing. It seemed to me 
most wonderful; but so far as this one plant goes, we 
have here a fungus equally capable of making a clean 
sweep. 

That is not the only parasite of its kind which I 
know of. In 1894 I had samples of cotton sent to me 
from Georgia identical with that described by Profes- 
sor Atkinson, in 1892, in a Bulletin from the Alabama 
Station ; and I have since seen numerous sawples of 
eotton infested by a Fusarium under conditions mak- 
ing it seem as if it were unquestionably parasitic. Pro- 
fessor Atkinson left the subject somewhat uncertain as 
to parasitism ; but although I have not secured infec- 
tions with it, the fungus occurs so constantly in the 
diseased plants, and year after year on this soil, that 
I think we must assume this also to be parasitic ; and 
it is so destructive in certain fine cotton regions of the 
South that the cotton growers are thoroughly discour- 
aged ; they do not know what to do. In one of the 
best cotton-growing sections (namely, that narrow belt 
along the coast from the middle of South Carolina to 
Georgia, known as the Sea Island cotton region), it is so 
bad in many of the fields that the growers have simply 
turned out these fields as waste land. One large and 
heretofore very successful cotton grower wrote last 
year that he had abandoned 15 per cent. of his cotton 
land on account of this parasite. He has a very large 
and extremely rich plantation ; and it would astonish 
you tosee what care he takes of his land, and also what 
eare the other intelligent growers of that region pursue 
in reference to their cotton land. They breed cotton 
as carefully as anybody in the North breeds any cul- 
tivated plant; and their land is tiled, drained and 
fertilized higher than any Northern farmer can afford 
to fertilize, and the Sea Island cotton is worth three or 
four times as much as ordinary cotton ; so you see the 
immense loss to them by this parasite. 

hese two are not the only plants attacked by para- 
sites belonging to this group. There is one which at- 
tacks the cow-pea, a common forage plant of the South, 
and in some cases, damages whole fields. These three 
parasites, with which I have worked since 1894 and 1895, 
are so nearly alike that I have been extremely puzzled 
to separate them into anything but one species; yet, 
when I make cross-inoculations, I cannot get any cross 
infections that would indicate them to be the same 
fungus. 

I have secured extremely satisfactory infections on 
the melon plant, using pure cultures of the melon fun- 
gus. In the fall of 1894 (I recorded in a foot note to 
abstract in Proc. A. A. A. 8. 1894), I obtained beautiful 
infections and have carried the work on since. The 
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number of melon plant infections which I have now 
obtained with this melon fungus exceeds 500, and 
every one of these, so far as I know, has been obtained 
without any mechanical injury to the plant itself: 
that is, | have not put the fungus into the melon plant 
by breaking the tissue in any way, but have simply 
buried a little bit of this fungus in the surface layers 
of the soil and have allowed the fungus to get into the 
plant the best way it could. In wore than 400 of these 
diseased plants I have demonstrated the presence of 
the fungus inside of the vessels of the plant in good 
quantities (sufficient by a microscopic examination to 
account for the wilt). I have also cultivated out this 
fungus repeatedly fromthe interior of these plants and 
always found it to be the same organism. This has 
then been inoculated into other soils and obtained the 
disease again. I have had great quantities of check 
plants during the course of these experiments, and, 
with the exception of four plants, 1 have had uo cases 
of disease in any of these control plants. These four 
accidental infections occurred toward the close of the 
experiment, so that, on the whole, the controlled work 
has been very satisfactory. 

Here is a drawing which shows very well the way the 
fungus infests the water ducts of the plant and fills 
them up and causes the wilt. When the plant is in 
this stage of the disease, the foliage wiits, and, if the 
weather is at all dry, it never recovers. If the weather 
is very moist, the leaves way recover and the plant 
seem allright again until the rain hus passed away and 
the sun comes out, then it droops again and stays 
down. This may happen at any stage in the life of 
the plant, from the seedling just coming up and with- 
out any leaves except cotyledons to the plant covering 
an area of over ten feet square and bearing one or two 
fine melons, two-thirds grown. There are no parasites 
on the surface in this stage; the part of the plant be- 
tween the stem and the root appears to be sound ex- 
ternally and there is no indication whatever as to the 
cause of the trouble ; but if you makea cross-section of 
the stem, and examine it under the microscope, you 
see in the vascular system what appears like a stufling 
of white cotton. These white threads produce an 
enormous number of elliptical conidia which germi- 
nate readily and soon we have the ducts packed solid, 
in many cases, with the fungus. This drawing, which 
was made from one of my paraffine embedded micro- 
tome sections. shows fairly well the manner of the 
fungous infestation. 

The fungus comes to the surface as the plant dies, 
and fruits in an entirely different form, a true Fusa- 
rium. The fungus on the inside is more of a Cephalo- 
sporium. Lateron (usually from August to November) 
we have perithecial fruits, seatteringly and. as a rule, 
not high upon the stem but close to the surface of the 
earth, or under the earth. They constitute a new 
genus lying between Nectriella and Melanospora. 
These have been overlooked for a long time because 
they grow in such out-of-the-way places, down under 
the earth, or near the soil. 

The following is a sample inoculation experiment. I 
took a bed of good soil, 6 feet long by 3 feet wide, and 
making furrows 4 inches apart the narrow way, and 
about an inch deep, I buried in the bottom of these fur- 
rows cultures of the pure fungus. A day or two later, 
I planted my melons in rows between these fifteen 
rows of the buried fungus. These melons began to wilt 
in a few weeks, soon after they began to come up. 

When I saw that the melons were starting to wilt, 
and had discovered by microscopic observation that 
fungus was in the duets, I planted cotton and cow- 
peas between the rows of melons, i. e., right over the 
rows of the buried fungus. The cotton and cow-pea 
plants grew admirably for four or five months, except 
that toward the close they were crowded. All of the 
melon plants wilted. There were about 200 of these. 
That is one of many discouraging experiments which I 
earried on with this fungus to determine whether | 
eould cross-inoculate or not. Morphologically it ap- 
pears to be one thing, while physiclogically it appeais 
to be three things. 

These are not the only diseases of this kind I know 
of. In parts of New York there is a cabbage disease 
which bids fair to put an end to the suecessful growing 
of eabbages in considerable districts, and that is due 
also to a soil Fusarium. 

I made wy first study of that in 1895 from a lot of 
material sent me from the eastern part of the State, 
near Albany ; but while 1 made microscopic examina- 
tions end cultivated out the fungus, I did not then 
make inoculations; but the fungus was constantly 
present in the vascular system, and the disease was of 
such a nature as to indicate that the fungus was the 
cause of the disease. I finally had a bushel or two of 
this soil sent me from a field where cabbages could no 
longer be grown successfully. Where formerly the 
wan obtained from ninety to ninety-five thousand 
good cabbage-heads from every hundred thousand 
plants set out, he now gets only about thirty thousana 
marketable heads. That soil remained in a dry cellar 
for three and a half years and was then unpacked and 
planted to cabbages, whereupon the cabbage disease 
appeared, indicating that the fungus will live in the 
soil three and a half years. The melon fungus has 
also lived dry in culture tubes three and a half years. 
Probably, therefore, in all of these soil Fusaria we 
have to deal with extremely resistant organisms. 
These fungi grow beautifully in horse dung and feebly 
in rotten wood, and will probably grow for a time on 
whatever vegetable refuse there may be in the soil. 

Eastern New York is not the only place where I 
have found this cabbage disease. It is also destrue- 
tive in parts of Maryland. Fields in Maryland this 
year which bade fair to make a fine crop have been 
slowed up and planted to other crops on account of it. 

t is in a number of places in Maryland, and very 
likely it is in other parts of the United States. 

There is also a disease of tomatoes, in Florida, which 
in some places has put an end, practically, to the 
growing of tomatoes for the early markets in the 
North. This is aiso due toa parasitic Fusarium, one 
different, apparently, from any of these others I have 
mentioned ; that is, I cannot cross-inoculate tomatoes 
with the melon fungus. I have had one hundred to- 
matoes growing from the seedling stage in a bed where 
all the melons were wilting, and the tomatoes grew 
successfully for three or four months, indicating that 
the melon fungus is not parasitic to the tomatoes. 

A similar Fusarium has been found plugging the 
vascular system of sweet potatoes sent from Iowa, and 
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obtained from Washington, D. C.; and Dr. Halsted 
has done some interesting work on the same ora very 
similar disease which occurs in New Jersey; so that you 
see there are a number of important cultivated crops in 
this country attacked by soil fungi, the very existence 
of which we did not suspect a few years ago. These 
fungi live through the winter, and once in a cultivated 
field, they stay there and put an end to the successful 
growing of that particular crop. 

The important point for the farmer is, what to do. 
The few experiments I have been able to make have 
all been negative, so far as preventing the attacks of 
the fungus on the plant is concerned. Spraying with 
Bordeaux mixture is of no advantage. All that I can 
say yet to any grower is, that you must not get this 
fungus into your soil, keep it out. I know in certain 
ways how it has been distributed by the farmer; for 
instance, the South Carolina farmers have distributed 
it from the melon field to the hay mow in wild grasses 
cut late in the season from such fields. Along with 
this hay they raked up these diseased vines, which 
were carried into the barn. The fungus lives in the 

lant over winter in a dry state, and when this “melon 

ay” is fed to the cattle or used as a bedding, an im- 
mense culture pile of the fungus is unwittingly made 
in the barnyard; and then this is hauled out and put 
on the fields ; and so new land is infested and the thing 
is spread. 

The original trouble possibly comes from the neglect 
of what I consider to be one of the fundamental doc- 
trines of agriculture; and that is, tbe careful rotation 
of crops. As you all know, in this country that is 
greatly neglected. A man has a piece of land, suitable 
for cabbages, or melons, or cotton, and he plants it 
year after year to cabbages, or melons, or cotton. Of 
eourse the chances are he gets his land ‘‘ sick,” as he 
says; he gets quantities of decaying tissue of these 
plants in the soil and in admirable condition for the 
propagation of all these fungi from year to year; and 
yet it is the hardest thing to persuade a man who has 
put his money in a special crop, and knows how to 
grow it, to abandon it for other crops. However, that 
is the only way these lands can be made of any prac- 
tical use to the farmer. Those lands that are still free 
should be kept free by care in what the farmers do. 
They need not borrow their neighbors’ cultivators or 
plows that are infested with this fangous earth aud plow 
their fields with them; they need not pasture cattle on 
diseased fields; and in various other ways they might 
avoid spreading it in their fields. The infested fields 
should be abandoned for a series of years, or used for 
other crops. Of course all diseased plants should be 
palled and burned. 

I think I have said enough to show to what extent 
the agriculture of special crops is threatened in parts 
of the United States through organisins which are verv 
resistant and which live from year to year in cultivated 
soils unsuspected in many cases by the farmer, he ob- 
serving only the result that whereas formerly he grew 
certain crops successfully, he cannot do so now. 

(A full account of these diseases will be published in 
Bull. 17, Div. Vegetable Physiology and Pathology, 
United States Department of Agriculture.) 


VENTILATION AND SANITATION OF THEA- 
TERS, CHURCHES, AND RAILWAY CARS. 


Sirk WILLIAM PREECE, in the course of his presi- 
dential address delivered at the meeting of the British 
Sanitary Institute, recently held at Southampton, re- 
ferred to this subject. Sir William Preece spoke as 
follows: ‘* Thus the whole theory of ventilation is cir- 
culation of air maintained at a proper tewperature, for 
cold air may be injurious. The British legislature has 
taken care that lunatic asylums, hospitals, work- 
houses, and jails shall be well supplied with proper air 
space per person, and sliall be supplied with effective 
means for ventilation ; but churches, theaters, meet- 
ing halls, assembly roowws, railway carriages, and other 
places where healthy and well-to-do persons most do 
vongregate are totally neglected ont remain sinks of 
discomfort.” This evil exists probably to quite as 
great an extent in this country as in Great Britain, 
and now that the theater season has just commenced, 
the time for once again attracting notice to this un- 
pleasant state of affairs is distinctly apropos. Until 
the patrons of theaters show their dissatisfaction with 
the present sanitary conduct of play houses in a prac- 
tical manner, the proprietors thereof are not likely to 
make a move. if however, theatergoers decide to 
boyeott those theaters which are riotoriously defective 
in ventilation and general sanitation, the result will be 
that a radical change will quickly be brought to pass. 
Similar remarks apply with equal foree to railway 
ears. So far as churches are concerned—although in 
many good hygienic arrangements are wofully lacking 
—the remedy is more difficult to suggest. Nevertheless 
the majority of American churches are supported by 
their congregations, and if these congregations refuse 
to endanger their health by attending services in build- 
ings in which the sanitation is bad, the result would 
doubtless be that the causes of offense would be forth- 
with removed and the defects put in order.—Medical 


Record. 


Tuberculosis Among Belgian Cattle.—Consu! Roose- 
velt, of Brussels, August 22, transmits the following: 

The Minister of Agriculture has invited provincial 
agricultural societies to make known to farmers and 
cattle breeders, through the medium of lectures, no- 
tices, and circulars, the means of fighting the increase 
of tuberculosis among cattle. Their attention is to be 
notably drawn to the hygiene of stables, as in many 
districts, especially the Campine and Ardennes, the 
stables are very badly kept. The peasants are afraid 
of leaving the doors of the stable open, on account of 
draughts, which they think highly injurious to the 
cattle, and it is difficult to make them understand that 
stables are contaminated when deprived of fresh air. 
Also, very little attention is given to cleanliness. Fre- 
quently the litter is allowed to accumulate for weeks 
and even months. until the unfortunate animals stand 
knee deep in it. Under such conditions it is easy to un- 
derstand that such stables become propagating beds 
for the germs of tuberculosis. As it is difficult to make 
the peasants understand that upon the cleanliness of 
the stable largely depends the eradication of the dis- 
ease among their cattle, it has been determined to or- 
ganize competition, awarding premiums to farmers 
taking good care of their cattle and stables. 
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